NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Technical Memorandum 33-513

Program Listing for the Reliability Block
Diagram Computation Program of
JPL Technical Report 32-1543

Paul O. Chelson
R. Eric Eckstein

o . N T T 72216332

N un ‘ ¢ R THE

; LISTING FOR THI

(/KNA A-CR-125541) PROGRAL -  SoUTATION

(N 3LOCK DIAGRAN COP 2-1543 s

BELIABILITYJ?L TECHNICAL REPOBT‘gon Lab.) Un;éu

pROGRAN OF (et propulsion 14D G3/15 1422

p.0. Chelsons et &% C5C: "5V o 0 R
" he 971 41 p e s
1 D(iis'/xc:oamx OR AD NUMBER) (CATEGO . = Wl

JET PROPULSION LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA

December 1, 1971

H op.

"\ﬁ



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Technical Memorandum 33-513

Program Listing for the Reliability Block
Diagram Computation Program of
JPL Technical Report 32-15643

Paul O. Chelson
R. Eric Eckstein

JET PROPULSION LABORATORY
CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA

December 1, 1971



Prepared Under Contract No. NAS 7-100
National Aeronautics and Space Administration



MED
PRECEDING PAGE BLANK NOT FIL

PREFACE

The work described in this report was performed by the Quality

Assurance and Reliability Division of the Jet Propulsion Laboratory.
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ABSTRACT

This technical memorandum presents the computer program listing
for the reliability block diagram computation program described in
Technical Report 32-1543, Reliability Computation From Reliability Block
Diagrams, Jet Propulsion Laboratory, Pasadena, Calif., Dec, 1, 1971,

The program is written in FORTRAN V and is currently running on a
UNIVAC 1108,

Each subroutine contains a description of its function,
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I, INTRODUCTION

This technical memorandum presents the computer program listing
for the reliability block diagram computation program described in

Technical Report 32-1543, Reliability Computation From Reliability Block

Diagrams, Jet Propulsion Laboratory, Pasadena, Calif., Dec., 1, 1971,
The program is written in FORTRAN V and is currently running on a

UNIVAC 1108, Each subroutine contains a description of its function.
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TREASF TREEJMAIN

i C SYSTEM RELIABILITY PROGRAM MAIN 10
2 C MAIN 2C
3 C MAIN 30
4 c MAIN 4C
5 C MAIN 5C
6 [ UNIVAC 131l&s FORTRAN V VERSICN» ©EK CORE STORAGE REGUIRELD. MAIN &C
7 C WRITTEN 3Y PAUL CHELSON AND RON ECKSTEIN 171770 MAIN 70
8 C LATEST MGLIFICATION 1712771 MAIN 75
9 c MAIN 3C
G C BB ABEBIRAESES ISR A B A 3D RS AR 3B S BA 2% 002002 dsasnssssd s sMAIN 1)
11 c MAIN 1GO
i2 C DATA DECK SZTUP. MAIN 11C
13 C MAIN 12C
il c AtL INTEGER FGCRMATS RIGHKT JUSTIFIED. COLUMN NUMEERS APPEAR INSIUEMAIN 13C
15 C PARENTHESLIS ( . ANY SERIES GCF BLOCK NUMBERS STARTS AT THE LEFT MAIN 140
i6 C MCST COLUMN AN FILLS IN SUCCESSIVELY TO THE EIGHT IN I2 FORMAT. MAIN 15C
17 C OGNE OATA CARE PER BLOCK NUMBER(U.U.Se)e MAIN 160
18 C MAIN 17C
i C BLOCK NUMBER({L1-2)e INPUT TG THAT 3LOCK NUMEBER(3-32)e OCUTPUT FROM MAIN 180
<C C THAT ELGCK NUMEER(3Z3-%3). MAIN 19C
21 C SUCCESS SLCCK NUMBER WITH ZERC SUTPUT HAS A 3 IN (300 AND IS LAST MAIN 2GC
22 C CARC IN THIS SERIES. MAIN 21C
23 [+ : MAIN 220
24 C NUMBER COF ZENSE ELOCKS(i-2J). MAIN 23C
25 C IF THEZREL ARE SENST BLOCKSe SENSE 8LOCK NUMBER(1-2)s STANG3Y BLOCKSMAIN 240
26 9 CONTROGLLED BY THAT SENSE ELOCK(3-8) . MAIN 25C
27 c MAIN 260
28 C NUMBER GF EQUIVALENT BLOCK SETSHt1I-2). MAIN 27C
29 C EQUIVALENT 3LOCKS MAY NOT BE CONTROLLED 8Y A SENSE BLOCK(SWITCH). MAIN 280
30 C IF THERE ARE EGUIVALENT BLOCKSe EQUIVALENT BLGCK NUMEDERSt1-4C) FCRMAIN 280
31 C EACH SET. MAIN 3GC
32 c MAIN 310
33 C UDISTRIBUTLON TYPE(1-2)s MISSION TIME(3-14) € FORMAT. - MAIN 320
34 c 1 = EXPONENTIALY 2 = NCT AVAILAELE. MAIN 330
35 C MAIN 34C
26 C ACTIVE FARAMETERS FOR EACH BLCCK OTHER THAN SENSE BLOCKS(SWITCHESIMAIN 35C
37 C RC IS SET EQUAL TO 1.0 IF(15-251 LEFT SLANK. MAIN 360
38 C CLOCK NUMEER(1-2)e LAMECA(Z-14) E FORMAT» RUU35-25) F FCRMAT. MAIN 37C
33 o LAST CARD IN THIS SERIES HAS LAST(80G) SET EQUAL TO S. MAIN 380
43 C MAIN 39C
41 C IF NC DORMANCY INVOLVYECs A SLANK CARCs OTHERWISE - MAIN 40°
42 c SLANK(X~2)s CORMANCY FACTOR(Z-~14) E FORMAT.TG BE MULTIPLIED EY MAIN 41C
43 C ACTIVE LAMBDAS OR 99(1-2)y BLANK(3-8C) AND RZIAD INDIVIDUAL CORMANTMAIN 420
44 C LAMBOAS - ELCCK NUMBER(iI-2)e LANMBDA DORMANTUZ-14) E FCGRMAT. MAIN 43C
45 C LAST CARD IN THIS SZRIES HAS LAST(30) SET EQUAL TO b MAIN 445
46 C MAIN 45C
47 C MAIN 460
48 C SWITCHING GPTIONS FOR EACH SENSE ELCCK. MAIN 47C
49 C MAIN 480
50 C C = NO SWITCHINGU FRCEAEZILITY CF SWITCH WCRKING = 1.Cl. MAIN 4¢C
51 C SENSE BLOCK(1I-2). MAIN 5CC
s C MAIN 51C
53 C 1. = CONSTANT PRUOSABILITY THAT SWITCH WORKS. MAIN 520
54 c SENSE BLGCK(1~2) +BLANK(Z-14) oPRCBABILITY(15~-25) F FORMATe 1(8C1). MAIN 53C
55 [« MAIN 540
1 C 2 = DCRMANT FAILURE RATE FOR SWITCHe MAIN 55C
57 C SINSE 3LOCK(1-2)+LAM3CA DORMANT(3-14) E FORMAT, 2(30). MAIN 56C
58 C MAIN 57C
59 < 3 = DCRMAKNT ANDO ACTIVI FAILURE RATE FOR SWITCH{ 2 CARCS/SWITCHI. MAIN 580
6C C SENSE BLOCK{1-2)2LAMBCA DORMANT(3-14) E FGRMATe 3(8C1. MAIN S59C
b1 c SENSE SLOCK(L-2)9LAMODA ACTIVE(3-14). MAIN 6GO0
62 C : MAIN B1C
53 C 4 = NCT AVAILASBLE, MAIN 620
o4 C S = NCGT AVAILAELE. MAIN €3C
55 C MAIN b43
1513 C LAST CARC IN DATA DECK FAS LASTHEC) SET ESUAL TO 7+ 8s CR 9 - MAIN €5C
57 C 7 = RECALCULATE WITH NEW PARAMETZRSy 3 = NEW DIAGRAMe 9 = END. MAIN 660
68 c MAIN 670
89 CRESF SR F XL XL L L2 IR L CER B EXE LR EX LR KRR SRR KRB S GRS ECosRtaa st ssnrsrsasMAIN 530
70 C MAIN E9C
71 COMMON/ZALLSYS/MLioM2eM3 9159 MSeMEeMTeL1eL3eL 4oL 5906 MAIN 700
72 COMMON/LEGIUB/IE(L5¢2¢ZC o IIS (ST IRBIS0e 20 ) ITEMPL41 v2C ) eN1y MAIN 718
13 1 ISAVE(SCe2C00)eI5UCKJSUC IS 1e JSAVELSTe200) 9 IJSLeTOT4PRC3IES)e MAIN 720
74 C FROGI(ESIsIFRINTONSTOEYL15) oNSEYMXeNGPRNT MAIN 72C
75 COMMON/SMSUB/NPUP (20C) oNPUPMX » NZOUT (50) o+ NBOTMX o NBIN(ST) e NBINMX s MAIN 740
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MAIN 750

DIMENSION RO(53)eNP(S5C)IsRT(65¢201) s PSNS{1C1)eIS(50)sTLI5D) MAIN 76C
DIMENSIGN IN(15)eTGUTCIE) wJREI3CIINRBIZL)I+1KRE(3C) «KSAVEIST2CC) MAIN T77C
CIMENSICN LSAVE(5C92001) TLD(53) ¢ NHOLD(1S) MAIN 780
DIMENSION SWFROB(S5C)»TLES(EC e TLS(50) MAIN 79C
DQUBLE PRECISICN DPRECDPRECL+DPREC2+DPREC3+DPRECH Y DPRECS MAIN 8GOG
DGUBLE PRECISIGN PINTsYZVEWPENS»TOTsPROBPROEL- MAIN B10
MAIN 823

MAIN 83C

MAIN 84C

Mi = 50 @MAXIMUM NUMBER GF ELOCKS IN DIAGRAM. MAIN 85C
M2 = 200 AMAXIMUM NUMBER OF SUCCESS PATHS. MAIN 86C
M3 = 14 GMAXIMUM NUMBER CF INPUTS/O0UTPUTS TO/FROM ONE BLOCK. MAIN 87C
M4 = 15 a@MAXIMUM NUMBER GF SENSE BLOCKS CONTROLLING STANDBY. MAIN 88C
ME = 29  aMAXIMUM NUMBER OF STANULEY BLOCKS CONTROLLED BY 1 SENSCR.MAIN 8SC
M6 = 20 AMAXIMUM NUMBER OF EGUIVALENT B3LOCKS IN A SINGLE SET. MAIN S00
M7 = 20 &@MAXIMUM NUMBEFR GF EQUIVALENT BLOCK SETS. MAIN 910
LIZM1+1l MAIN 920
L3zZMZ+1 MAIN 92C
L4z My+ ML MAIN 340
L5=M541 MAIN 950
LEZ(2+Mo ¢l MAIN 3860
LLEZNMG+2 MAIN 870
MAIN 980

MAIN 290

THE FOLLCWING SHUWS THE RELATIONSHIP OF THE ASOVE TO STORAGE. MAIN1OCO
MAIN1O1C

COMMONZALLSUB/MLeM2oeM3 oM GaeMSeMEeMToL1vl30L4el 5900 MAIN1020
COMMON/LESSUEZIBIL 292 M1 ) e JISEMI) o IRE(MLeLS)e ITEMPLLE s M7 39Nl y MAIN1C3C
1 ISAVE(Mls MZ)eISUCeJSUC»JS1e JSAVE(MLe M2) 9 IJS1eTOT+PROBILY). MAIN1OU4O
2 FROEI(LGIsIFPRINTINSTDEY(MY) sNSBYMX MAIN1GSC
COMMON/SESUB/NPUP { M2) oNPUPMX ¢ NSOUT (ML) +NREOTHXeNBINIML) o NBINMX » MAIN1O6C
1 NBNUMIM1)oNENMAX MAIN1QTC
MAIN1CSO

NET = RSTeP + 1 MAIN1CSC
DIMENRSION RO(MIDeNPIMIIeRT(L4oNST) s PSNSINSTIIS(MLIITLIML) MAIN11CO
SIMERSIGKN INIM1I) 2IGUTIMI) oJRE(LSISNREBILS Y sKREILES) s KSAVEIMLY M2) MAIN111C
DIMERNSION LSAVE(MLle M232 IOR(ML)»TLO(MLI) o NHOLD(LI) MAIN1120
DIMENSION SWFROB(MI)oTLCSUIMLI )sTLS(M1) MAIN113C
MAIN1131

MAIN1132Z

THE VARIALLE NSIG SPECIFIES THE NUMBER OF *SIGNIFICANTs FIGURES MAIN1133
16 BE PRINTED FGR THE RELTABILITIES. NOTE THAT #SIGNIFICANT» MAIN1134
FIGURES IS5 DEFINED AS THE NUMBER CF NON-NINES IN THE RELIABILITY MAIN1135
NUMBER. THUSs oS998Ts <8859 ANDSE ALL HAVE TWC *SIGNIFICANTe MAIN1136
SIGITS. MAIN1137
MIAN113S8

N3IG=3 MAIN1139
MAIN1ILIGC

THE ARRAY V HGLDS THE FORMAT FOR THE FINAL RELIABILITY PRINTING. MAIN114l
THE ARRAY VK HGLOUS THE ALPHA NUMBLEFRS NEEDED TC CHANGE THE MAIN1142
VARIABLE FCRMAT V. MAIN1143
MAIN114Y

CIMENSION VIi3)eVK(1D) MAIN114S
MAIN114E

GATA V/'(36HZR®*ELIABI*+*LITY O%¢'F THE "o *SYSTEM*»* THRU *» MAIN1147
IYTIMEY o *Filalo®o'SH HCU®+*RS = *2*F' %10 e 's*8%s") "/ MAIN1IG4E
DATA VA/Z "L o' 2% "3 s 4% "5 %¢°5%9*7%»%3%9"9%* 10/ MAIN1149
MAIN115C

CLEAR VARIABLES TO ZERSC AND SET CONSTANTS. MAIN1160
MAIN117C

IPRINT=G MAIN1175
89S LAST=C MAIN118O
NOPRNTZ1 MAIN1190
DC 15 1I=1+L3 MAIN12CC
00 13 Jz=ie2 MAIN1210
00 19 K=1sM1 MAIN1Z22C
13 I8(I+JeK)=C MAIN1230
0C & Iz1sMl MAIN124C
Is(I=cC MAIN1250
I1s€¢10=C MAIN126C
L0 b K=lel>b MAIN1270
€& IREB(IKI=D MAIN128C
MAIN1230

997 REMWIKRD 1T MAIN13CO
N33YMX=ZQ MAIN132C



152 KT=0 MAIN233C

153 NEBHOLD=ZO MAIN1340
154 NSTEF=Z1CGC MAIN135C
158 Jddzo MAIN1360
156 KRB1:=i MAIN127C
157 NRB1:z( MAIN1380
158 CO 1C I=Zi»Lb MAIN139CG
159 PROB{INI=C.0D+C MAIN1400
16C PROBI(INZCCLHE MAIN1410
161 00 15 L=ie.102 MAIN1420
162 RT(IsL)IZT. MAIN143C
163 10 PSNS{L)ZC.(D+5 MAIN1440
164 CC 15 IZ1eMb MAIN145C
165 15 NSTD2Y(I)=Q MAIN146O
1€6 DO 16 I=1+L3 MAIN1I47GC
167 IN(I)ZO MAIN1480
158 16 IGUT(I)=C MAIN1490
163 DG 2C IZleMl MAIN1500
17G SWPRCE(IIZ1.C MAIN1S1C
171 TLOS(IN=G, MAINLS520
172 TLS(IN=DO. MAIN1S3C
173 TL(I)=]. MAIN1540
174 TLOC(I)=C. MAIN155C
175 RO(IN=C. MAIN15860
176 NPT =C MAIN1STC
177 DG 17 K=1sL53 MAIN1S80
178 NREULK)=C MAIN1SSC
179 17 KRB(K)=O MAIN160O
180 DC 2C K=1M2 MAIN1B1C
181 JSAVELI«K)Z0O MAIN1G620
182 2C ISAVE(I»K)=Q MAIN1G3GC
183 o MAIN1640
18y IFILAST.EG.T) 60 TO 30CC MAIN16SC
185 C MAIN1660
186 C READ INFUTS AND GUTPUTS TC BLCCK NUMEERS. MAIN1670
187 C MAIN1680
i1e8 1099 READ (5+12CC»CRR=ZCGCIENTZZCC) NBsINsICUT#LAST MAIN16SC
183 20C FORMAT{31I2+317XeI1) MAINLT700
190 ¢ MAIN1T71C
131 c PRINT DATA CARDS. MAIN1720
192 C MAIN173C
193 IF(IPRINT.NE.4) 50 TO 1210 MAIN1740
156 PRINT 12CZ+ N3eINeIOUTsLAST MAIN175C
195 1202 FGRMAT(* DATA CARD*21I3s°' LAST='I2) MAIN1760
186 C MAIN177C
1397 [% NEHOLD = TEMPCRARY HOLD FOR THE HIGHEST MUMBER BLOCK(NBMAX). MAIN1780
198 C MAIN179C
193 1210 IF(NBHOLS-NB)1C25,102161022 MAIN1800O
2ce 1520 NEHOLG=NE MAIN181C
201 GG TO 1022 MAIN1820
z2c2 1621 PRINT 1023s ME MAIN183C
203 1C23 FORMAT(*lERRCR IN MAIN PROGRAM AT 1023.%/°*UMORE THAN ONE BLOCK NUMMAIN184D
2Cy IBER =*I4) MAIN185C
205 GO TG 1CS85 MAIN1860
2C6 c MAIN1861
207 c REREAD CARD IF IPRINT IS 3EING SPECIFIED MAIN1862
2Cs c MAIN1863
209 300 READ(C»3319+ERR=322+ENDZ3G2) Ivd MAIN186Y4
210 301 FORMATU7XeI1s6X9I1) MAIN18ES
211 IF((I.6T 4)e0RA(JLGTLBY) 5O TO 3C2 MAIN1866
212 IFRINTZI MAIN1867
213 IF(JLEQC) =3

214 NSIGZJ

215 PRINT 3C3+IPRINTHNSIG MAIN1868
21 203 FCRMATC'CIPRINT GPTIGN SET AT"I4e* NSIG OPTICN SET AT*I4/1H1) MAIN186S
217 GO TO 1033 MAIN187Q
218 3C2 PRINT 304 MAIN1871
218 3C4% FCRMATU{'GCCRRGRe* ATTEMPT TQ SPECIFY IPRINT OR NSIGs BUT SPECIFIED MAIN1872
220 1CUT OF RANGE.'/*® CARD IGNOREC®') MAIN1ETZ
221 G0 TO 13599 MAIN1874
222 c . MAIN187S
223 c GENERATE ARRAY Id WITH IS(1¢lsNB) = NUMBER OF INPUTS TO NBs MAIN1880
224 c IB(1v2sNB) = NUMEER OF OUTPUTS FROM NBy MAIN18SC
225 < THE REST OF THE I3 ARRAY CONSISTING OF INPUTS AND OUTPUTS TO NB. MAIN1S0Q
26 C MAINISIC
227 1022 00 1210 I=1eL3 MAIN1920

JPL Technical Memorandum 33-513



NN

NN
w o

23C
231
232
233
234
235
236
2317
238
239
240

3C1

3C3

IFCINIIdCEGLL) GO TO 1CiX MAIN1930

1010 CONTIKUE MAIN1S4O
1611 IN1=I-1 MAIN1S50
CC 1812 I=1sL3 MAIN1960
IF(ICUTII}.EG.C) GO TO 1013 MAIN1ST7C

1512 CONTINUE MAIN198C
1013 IGUT1=I-1 MAIN19SC
I(lelsN3)ZINL MAIN20GO
I5(1e2eNBIZICUTL MAINZ201C

0C 1014 IzZleIN1 MAIN2020

1014 IBCI+3e1oNEIZINCIY MAIN2C3C
DC 1815 I=1eiCUTL MAIN2C40

1015 TL(ZI42e29o0B)ZI0UTLID MAINZ20SC
IF(LAST.NEL9?) GO TC 1098 MAIN2060

[« MAIN2G7C
c CHECK SUCCESS BLOCK GUTPUT = ZERG. MAIN2C8O
C MAINZ2GSC
DG 1C25 Iz1eLl3 MAIN2100
IF(ICUTITI)EG.C) GC TO 1C25 MAIN2110

PRINT 1G24 I0UT(I) MAIN2120

1024 FGRMAT(*1ERRCR IN MAIN PROGRAM AT 1CZ4.°*/°*CSUCCESS BLOCK HAS OUTPUMAINZ2130
iT ='Iy) MAIN2140

GG TC 1Ct¢ MAIN215C0

1325 COUNTINUE MAIN2160
% : MAIN217C
[+ ISUC = SUCCESS SLOCK NUMBERI(BASE OF PROBABILITY TREE TO BE GENER- MAIN2180
C ATED BY CALLING SUBRCUTINE TREED. MAIN219C
C MAIN22G0
1017 ISUC=NEB MAIN221C
c MAIN2220
o JSUC AND IPRINT ARE USES IN SUBROUTINE TREE TO CONTROL PRINTING. MAIN2230
c MAIN2240
JSUCZNB MAIN2250

[« MAIN226C
[ NEMAX = THE HIGHEST BLOCK NUMBER OF BLOCKS 1-50/1-Ml. MAIN227C
C MAIN228C
NEMAXZNBHOLD MAIN22SC

c MAINZ23CC
c PRINT RELIABILITY BLOCK DIAGRAM. MAIN2310
c MAIN232C
PRINT 832 MAIN233C

632 FORMAT('1RELIABILITY BLCLCK DIAGRAM') MAIN234C
CC 18 IzleM1 MAIN235C
IF(IBUL919I) 22022021 MAIN236C

22 IF(IBS(19291I))021018021 MAIN2370

21 KZIB(leleI)+ MAIN238C
IF{K.LES1) GG TO 4C MAINZ2381

PRINY 202+I2(IBlJs1sI)eJ=24K) MAIN2382

2C2 FORMAT(1HCSHBLOCKI3Ze3IXsZHINPUTLG(I3+1X)) MAIN2383
GC TG 41 MAINZ2388

4C PRINT 2551 MAIN2385S
205 FORMATUIHCSHELOCKI3»3XeSHINPUT) MAIN238E
41 KZIB(19Z2e1)+1 MAIN2387
IF(KeLESL) GO TS 42 MAIN2388

PRINT 2303+ (Ib(Je2el)ed=ZeK) . MAIN2389

202 FORMAT(I1XeBHOUTPUT #1412 91X )) MAINZ239C
6C TO 138 MAIN2391

42 PRINT 2Cs MAINZ2392
206 FORMAT(11XsaHCUTPUT) MAIN2333
18 CONTINUE MAINZGCC

C MAIN2413
C READ SENSE BLGCK AND STANDEY BLOCKS GF THAT SENSE BLOGCK. MAINZ&2C
¢ MAIN2430
C IIS ARRAY HCLDS SENSE BLOCKS GF ORIGINAL TREE. MAINZ244C
c IS ARRAY HOL TS SENSE BLOCKS OF ORIGINAL TREE AND VARIES. MAIN2450
c KNSR = NUMBER OF SENSE SLOCKS IN CRIGINAL TREE. MAINZ24EC
c NSR = NUMBER OF SENSE BLOCKS IN ORIGINAL TREE AND VARIES. MAIN2472
c IKE ARRAY HOLUS STANDBY BLOCKS CONTROLLED BY THEIR SENSE ELOCKS. MAIN248C
C IRBINUMBIR OF SCN3E BL0CKe 1) = MAXIMUM NUMBER OF STANDBY BLOCKS MAIN2490
c CF THAT SENSE ELGCK. MAIN25CC
c TRBINUMSER OF SENSE BLCCKe NB) = STANDBY BLOCK NUMBER CONTROLLED MAIN2510
C BY THAT SENSE BLOCK. MAINZ252C
c . MAIN253C
READ 120Cs NCR MAINZ2S4C
ANSR=ZNSR MAIN2550
IF(NSREG.C) €GO TO &4C MAIN256C
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304
305

3C7
308
3C9
310
311
312
313
314
315
316
317
318
313
320
321
322
323
324
3z5
328
327
328
329
330
331

333
334
335
336
327
338
333
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
358
3586
357
358
359
350
361
362
263
364
385
366
3€7
358
3€ES
370
271
372
373
374
375
376
377
378
379

OO0 0

C
c
c

C

(el e}

o NeXal

2CCz
2303
2C01

22C0

2240
2¢5C
2260

2330

2350

237C

202%
2026

2221

202¢C

CG 2CC1 IZ1#NSR MAIN257C

READ 12CC NS»JRB MAINZ258C
IIS(I)=NS MAIN2590
ISCI)=NS MAIN2ECC
DG 2052 J=z1eMS MAIN2610
IREINSsJ+2)=UREB( U} MAIN2E2C
IF (JR3(JILEG.C) G0 TO 20C3 MAIN263C
CONTINUE MAIN2B4C
IRB(NSL)zJU-1 MAIN2650
CONTINUE MAINZEEC
DO 2020 I=1sNSR MAIN26790
INSZIS(I) MAIN268C

MAIN269C
STANCBY BLOUCKZUNHOLD) CONTROLLED EBY A SENSE ELOCKC(INS) MUST FOLLCWMAINZ27QC
ALL OTHER INPUT S3LOCK NUMBERS IN I(NBeleINS). MAIN2710

MAINZT72C
00 22CC J=1eL3 MAIN2730
NHOLD (J)=C MAIN274C
CONTINUE MAIN275C
NUMZC MAIN276C
KENDZIRB(INSe 1)+ MAIN2770

MAIN278C
00 2250 L=2+L3 MAIN2730
IF(IECL+1sINS)EILC) 60O TC 2260 MAIN280C
OC 2240 K=2+KEND MAIN2810D
IFC(IECL sl 9oINSIANELIRBIINS»K) ) GO TO 2240 MAINZB2C
NUMINUM+1 MAIN2830D
NHOLD(NUMIZIRBLINS 1K) MAIN284C
I6(Le19INSIZC MAIN285C
GO TC 225C MAINZ286C
CONTINUE MAIN2870
CONTINUE MAINZ2E8C
IF(NUMNEL.O) GO TO 2300 MAIN2890
PRINT 227Cs INS+RUM9eINS MAIN290C

FORMAT(®*I1ERRCR IN MAIN PROGRAM AT 2270.°'/°*CERROR DURING SENSE BLCCMAIN291C
1K*I3»" INPUT REARRANGE 70O STCRE ACTIVE 8LOCKS BEFORE STANCEY BLOCKMAINZ292C

25 IN IB('I3+%91e°I39%).") MAIN2930
€0 TC 10E6 MAIN294C
MAIN23S0

SHIFT IB(NEvieINS) TC LEFT ELIMINATING ZERCES. MAIN296C
MAIN2970

ILEF T=C MAINZ298C
DC 2350 J=2+.3 MAIN2990
IF(IBLJ91eINS)I.NELC) GO TO 233G MAIN3OCG
ILEFT=ILEFT+1 MAIN3010
GO TG 235C MAIN3C2GC
IF(ILEFTLEQ.G) 30 TO 2350 MAIN3030
MAIN3O4C

MGVE NB TG LEFT. MAIN3GSC
MAIN30EC

M=JU~ILEFT MAIN3OT0
IE(Me19sINSIZIBLUr2rINS) MAIN3C8C
CONTINUE MAIN3G90
MAIN31GC

ACD NS IN NHOLD AT END. MAIN3110
MAIN312C

KEEGZL3-ILEFT+1 MAIN3130
M=0 MAIN314C
0C 2370 K=KBEGeL3 MAIN3150
MM+l MAIN31GC
IB(Ks1eINSISNAOLOIM) MAIN3170
CONTINUE MAIN31E8C
MAIN31930

PRINT SENSE BLCOCK AND STANCBY BLOCKS OF THAT SENSE BLCCK. MAIN3200
MAIN321C

0O 2025 Kz2aL5 MAIN3Z211
IF(IRBUINS 1K) 4EQ.D) GO TO 2026 MAIN3212
CGNTINUE MAIN3213
KIK-1 MAIN3214
PRINT 2C23s INS» (IRE(INSed) sy JZ29K) MAIN322C
FORMAT(*CSENSE SWITCH*I3»* CONTROLS THE FOLLOWING BLCCKS'e2(/1H » MAIN3230
13CI4)) MAIN3231
CCNTINUE MAIN3233
MAIN324C

READ AND GENERATE ITEMP ARRAY CF EQUIVALENT BLOCKS. MAIN3250
N1 = MAXINUM NUMEER OF EQUIVALENT BLOCK SETSe. MAIN326C
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38cC [« MAIN3270

381 §4C READ 1200 Ni MAIN328C
sz IF(NL.EQ.C) GO TG 2C4C MAIN329C
z83 141 DO 125 I=1sN2 MAIN33GC
384 125 READ 124+ (ITEMP(JeI)9J=2+LL6) MAIN3310
385 124 FURMAT(4CIZ) MAIN332G
386 c MAIN3330
3E7 C PRINT EGUIVALENT BLOCKS. MAIN334C
388 [ MAIN3350
389 14C FRINT 9C5 MAIN336C
390 905 FORMAT({1HC1THEQUIVALENT BLOCKS) MAIN3370
29l DG 123 IzZieN2 MAIN338C
392 PRINT 9CSe(ITEMP(JeI)eJ=2sLLE) MAIN3390
393 egt FORMAT('C*40I3) MAIN34OC
394 CG 123 K=2eLLS MAIN3410
3% 123 ITEMF(K+ME+I)=~ITEMP(Kr 1) MAIN342C
336 2C4C CONTINUE MAIN3430
297 C MAIN344C
398 C RELIABILITY H6LOCK CIAGRAM INPUT CHECKED. MAIN3450
35 C MAIN3460
4GQo c MAIN3470
401 C GENERATE OCRICINAL TREE. MAIN348C
4c2 C ISAVE HOLDS THE PROBABILITY TREE SUCCESS PATHS MAIN3490
433 ¢ JS1 = NUMBER OF SUCCESS PATHS. MAIN35CO
4oy c MAIN351C
4C5 30C0 CALL TREE(39¢8) MAIN3S520
406 C MAIN3530
4C7 [ DUPLICATE GRIGINAL TREE INTC JSAVE. MAIN3540
4C8 c MAIN3550
4c9 CALL DUFTRE(JSAVE»IJS193ISAVEs JS1) MAIN356C
41 c MAIN3ST70
411 C ICIST CETERMINES WHAT FZILURE DISTRIGUTION IS USED(1=EXPONENTIAL) MAIN3SEC
412 [ TTOT = MISSICN TIME. IPRINT 1 = PRINT ALL TREES: MAIN3590
413 C 0 - SUPPRESS PRINTING OF ALL TREES EXCEPT THE ORIGINAL TREE. MAIN360C
414 c MAIN3610
415 READ 4GCCy IDISTe TTGT MAIN362C
416 4000 FORMAT(IZeELZ.T) MAIN3630
417 c MAIN3EU4C
418 C READ PARAMETLRS OF FAILURE DISTRIBUTION. MAIN3650
419 C RC IS SET = 1.0 IF REAC IN AS BLANK GR ZERO. MAIN366D
420 o MAIN3670
421 GG TC (41CGe4Z0 02430004 6C0s450C )9 IDIST MAIN3GSC
422 [ MAIN3690
423 o READ ACTIVE FARAMETERS. MAIN3TOC
424 c MAIN3T10
425 1CC READ 41C1+e NEsTUAMEDe RL2LAST MAIN3T2C
426 4i01 FORMAT(IZ2eEL12+7¢FLl0e7955Xe11) MAIN3730
427 IF(RO1)41C9s4110+41C89 MAIN3740
428 4109 TL(NE)=TLAMBU . MAIN37SO
429 RC(NE)IZRTA MAIN376C
430 GC TG 412C MAIN3770
431 431G RCUINBIZLWC MAIN3T780
432 TLUNBI=TLAMBD MAIN3790
433 4175 IF(LAST.LT.5) 6C TC 41C€C MAIN3ECO
434 c MAIN3810
435 c READ UDORMAKCY PARAMETERS. MAIN3820
436 c DFACT = DORMAKCY FACTCR T0 BE MULTIPLIED BY STANDBY ACTIVE LAMBDASMAIN3830
437 c IF IDUMMY NON ZERD AND CFACT = L - READ LAMBLA DORMANT = TLD(INB)}. MAIN3B4C
433 c MAIN3850
4293 IFINSRLES.C) GC T0 471G MAIN3860
440 READ 41301s IUUMMYs DFACT MAIN3870
441 IF(ILUMMY.EG.C) GG TO 41EC MAIN3BEO
442 IF(DFACT.GTWGed GO TG 4162 MAIN3890
443 4150 READ 4101 NEs TLAMECDs DUMMY s LAST MAIN3SCO
444 TLD(NEIZTLAMED MAIN3910
445 IF(LAST.LTe6) GG TG 415 MAIN392C
446 55 TS 4132 MAIN3S3D
447 43180 DC 428C Jz1+NSR MAIN3S4C
448 NSZIS(J) MAIN3S50
4549 KENDZIRBINSs1)+1 MAIN3960
450 GC 417G K=2eKIND MAIN3970
451 NLZIREINS oK) MAIN398C
452 TLD(NS)ZOF ACT #TLINB) MAIN3390
453 4370 CONTINUE MAIN4GOC
454 4380 CONTINUT MAINY4D1O
455 c . MAIN4C2C
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472
473
474
475
476
477
478
479
480
481
432
483
434
485
486
4e7
488
489
490
491
492
493
494
495
495
497
498
439
SCo
561
502
563
504
505

OO0 OOOO0O0 0O O

4190

45C0

4810

4E4C

4e5C
458C

47CC

OO0

471C

4z0cC
4306
44C0
450C

OO0

7C11
75Ci
73804
70GS

7Cc07

MAIN4O3C

READ SWITCHING GPTIONS AND DATA FOR EACH SENSE BLOCK. MAIN4DY4 O
MAIN4OSO

O = PERFECT SWITCHING( PRGEABILITY SWITCH WORKS EGUALS 1.C1 MAIN4OGBO
1 = CONSTANT PROBABILITY THAT SWITCH WORKS. MAIN4OT0
2 = CORMANT FAILURE RATE FGR SWITCH. MAIN4CBO
3 = DORMANT AND ACTIVE FAILURE RATE FOR SWITCH. MAIN409C
4 = NCT AVAILABLE MAIN410G
5 = NOT AVAILABLE MAIN4110
MAIN4120

00 4700 J=LeNSR MAING130
READ 41C1s NEsTLAMBO#SPROBsISOPT MAIN4140
IF(ISOPT.EQ.C) 50 TO 4650 MAIN4150
GG TO (461Gr462C»463Co4E4C4650)s ISOPT MAING416G
SWPRO3(NEI=1.0 MAIN4170
TLOS(NBI=ZC.C MAIN418C
TLSINEI=C.O MAIN4190
60 TG 468C MAING420C
SWPROSZ(NS)=SPROB MAIN4210
TLDS(NBI=C.0 MAINGZ2C
TLSINE)=C.0 MAIN4230
€0 TG 4680 MAIN4240
SWPRO3(NEIZ1.C MAING250
TLDS(NBIZTLAMBD MAIN4 260
TLS(NE)=0.0 MAING270
60 TC 4€8C MAING28C
SWPRO3(NEIZ1.5 MAIN4230
TLDS(NB)I=TLAMED MAIN4300
READ 4102 N3#TLAMBO MAING310
TLE(NBIZTLAMED MAING320
60 TC 4830 MAIN4330
CONTINUE MAING34G
50 TC 4338 MAINY350
CONTINUE MAING436C
TLO(NE)=CWG MAIN4370
TLINEIZD.C MAIN438C
RCINBIZ1.0 MAIN4390
CONTINUE MAING4DO
MAIN4410

READ LAST(8C)» LAST = 74 8+ (R S. MAING42C
7 = RECALCULATE WITH NEW PARAMETERSs 8 = NEW DIAGRAMs 9 = END. MAIN4430
MAINGGY O

READ 27C7+ LAST MAIN4450
GG TG 4ECT MAING4EO
MAIN4470

CONTINUE MAIN44BC
CONTINUE MAIN4490
CONTINUE MAIN4SCC
CONTINVE MAING510
MAINGS2C

42CCr 4300 44C0e4500 AVAILABLE IF YOU WANT TO USE OTHER THAN MAIN4530
EXPONENTIAL UISTRIEUTION. ADD APPROFRIATE STATMENTS FOR NEW MAIN454C
OISTRIBUTION. MAIN4S50
MAIN4S6O

IFINSR.E3.0) 6O TO 8CGO MAIN4570
MAIN4580C

FIND A SENSE TREE WITH NG OTHER SENSE BLOCKS IN IT. MAIN4590
MAIN4EOC

CONT INUE MAINY610

£0 7010 JuzleM1 MAING62C
NPLJJ =0 MAINY4E3C
IKBEF=D MAIN4E4D
Mz1 MAIN4E50
J=1 MAIN4E6G
I=1 MAIN4570
IFC(JSAVE(TsJ).NE.O) GO TC 70CI MAIN4EBD
IF(I-1) 706207C83+7002 MAIN4690
K=1 MAINGT70C
L=1 MAINGT10
CONTINUE MAINGT720
IF(NPIL)JEQ.IS(K)) GG TC 7005 MAIN4730
IFILLEG.M) GG TO 7007 MAINGT4G
L=L+l MAIN4750
60 TO 7CCE MAINGT60
IF(ABS(JSAVE(Is+J)).EQ.IS(K)) GO TO 7008 MAIN4TTO
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558
559
560
5l
562
563

538
599
600
eC1
662
€03
604
605

7CC9

T0C2

o
(g
o
N

OOOCOOO0OOO0ON

1030

OO0

OOOO0O00 6O

7z20cC

O

OO0

OO0

74C0

IF(K.EQ.NSR) GG T{ 7CGCS
K=K+l

GC TO 70CH
IFLISIKILEG.INDEP} GC TC 7009
MZM+1

NP(M-1)=-INDEP

INDEFZIS(K)

IFCIPRINT.NEL4) GO TO 7003
PRINT 2GCC1s INDEP
IFLI.E2.M1) GC TG 7632
I=I+1

GC TO 7211

IF(J.EG. M2) GG TC 70C3

I=2

Jnd+l

GO TG 7311

ISUCZINGEF

IF(IPRINT.NEL4) G50 TO 7¢30
PRINT 200C1s ISUC

FORMAT (1I2)

PRINT 200C2y (IS(I)eI=1sM1)
PRINT 20CC02s (NPUIDeIZ1leMl)
FCRMAT(1HC25(I3+s1X)/1H 25(I3+1X1})

DETERMINE WHAT TYPE OF STANDBY IS INVOLVED.

IF SENSE BELOCK CONTRCLS ONE STANDEY BLOCKs SET ISTDBY = 1o SEE IF
THAT STANDBY BLOCK HAS AN INPUT. IF NO INPUT GO YO 7700. IF IT
HAS &N INFUT GG TO 75C0. IF SENSE BLOCK CONTROLS MORE THAN CONE

STANDBY BLOCKs SET ISTOB8Y=2 AND CALL SUBROUTINE STDEYZ.

IF(IRBIINDEPe1)4G6Te1) G5 TO 705C
ISTDEY=1

IRBB=IR3(INDEP2)
ITESTZIEt1+1+IREBE)
IF(ITEST.EG.0) GO TO 7700

CG TC 75C0

ISTDBY=2

CALL STDBYZ2{$333+INDEP)

DUPLICATE STANDSY TREE RETURNED IN ISAVE INTO LSAVE.
CALL DUPTREILSAVE.LJS1¢ISAVEs JS1)

IF(IPRINT.LT.2) €O TO 720C

CALL TRPRNT(ZsJSAVETJS1e 1

CALL TRPRNT(4sLSAVESLJSIs 2 )

GENERATE FULL STANDBY TREE.

MAIN4T8C
MAIN4T SO
MAING4BGC
MAING810
MAIN4B2Q
MAIN4830
MAIN4B4O
MAING8SO
MAINGBGED
MAIN4BTO
MAINGSBC
MAIN4890
MAIN4SCC
MAIN4910
MAING92C
MAIN4930
MAIN4S4C
MAIN4350
MAING4SEC
MAIN4970
MAIN4SBC
MAIN43S90
MAIN500C
MAINSO10
MAIN502G
MAINS5030
MAINSGY G
MAINSQ50
MAINSDEC
MAIN5CTO
MAINS08C
MAIN5090
MAINS1GC
MAINS11C
MAINS12C
MAINS130
MAINS14C
MAINS150
MAINS516C
MAIN5170

MAINS18C

MAIN5190
MAINS520C
MAIN5210
MAINS22C
MAINS523C
MAINS24C
MAINS250
MAIN526C
MAINS270
MAIN528C
MAIN529C

SUBRGUTINE THRENUM STCRES IN NENUM ALL THE DIFFERENT AEBSOLUTE VALUEMAINS3OC

3L 0CK NUMBERS IN THE STANDBY TREE. NUMOUT ZEROES OUT THESE
ELOCK NUMEERS.

CALL TRENUMU(LSAVESLJS1)
ISUCZIRB(INDEFP»2)

IF STANCBY BLOCK HAS NC INPUTe €0 TO0 7500.

TTEST=IB(191,ISUC)
IF(ITESTLEG.L) GO TO 75003

CALL TREEZ($993)
ZERO OUT STANDBY BLOCKS IN STANDBY TREE.

CALL NUMOUT($383,ISAVEs J531)
CALL SFLEFT($998+ISAVEY JS1)
CALL DUPGUT(39S3»ISAVEs JS1)
IFCIFRINT.LTLZ) GG TO 74CC
CALL TRPRNT{(1+ISAVEs JS1s 3 )
CALL TRENUMIISAVELJS1)
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MAIN5310
MAINS32C
MAIN533GC
MAINS340
MAINS350
MAIN5S36C
MAINS370
MAIN538C
MAINS390
MAINS40C
MAINS410
MAINS420
MAIN5430
MAINS44C
MAINS545C
MAINS4EC
MAINS470
MAINS48C
MAIN5S430
MAINS5GC
MAINS5510
MAINSS52(



eC c MAINS53C
6C7 [ MAINSS54C
508 c CALCULATS THE PRCBABILITY(PI TREE) THAT YOU NEED THE STANDBY TREE.MAINS555C
€09 [% MAINSEGC
510 C MAINS570
611 7508 ISUCZINOEP MAINS558C
512 CALL TREZ(%$338) MAINS5530
E13 C MAINSGBCC
61 C DUPLICATZ SENSE TREE INTC KSAVE. MAINS5610
615 c MAINSE2C
516 CALL DUPTRE(KSAVESKJIS1eISAVEsY JS1) MAINS5630
€17 c MAINSBY4C
518 C SUSTRACT FULL STANDBY TREE FROM SENSE TREE GIVING PI TREE. MAINS5650
818 C MAINSBEC
520 GO TO (7513+7313),I5TOBY MAINSG 70
€21 [ MAIN568C
622 C GENERATE FULL STANDBY TREE. MAINSGESC
623 C MAINSTCC
624 7515 ISUC=ZIR3(INDLP2) MAINST10
625 CALL TREE(%99%5) MAINS72C
026 c MAINST30
627 CALL TRENUM(ISAVEs JS1) MAINST4C
528 C MAINSTS50
629 C INITIALIZE MAIN5T76C
630 C MAINST7G
631 7513 DL 7520 IzXeMi MAINST78C
632 Ne2OUT(I)=C MAINS5T9I0
633 7520 CONTINUE MAINSECC
634 C MAINS5810
638 C ELIMINATE FATHS IN SENSE TREE IF THEY CONTAIN THE STANDBY BLOCKS. MAINS582C
5636 C MAINS5830
837 NEOTMX=IREB(INDEP 1) MAINS84C
638 300 7532 J=1eNEOTHX MAIN5853
639 NBCUT(JIZIRBIINCEP J+1} MAINS8EC
640 753C CONTINUE MAIN5370
641 CALL PATHCT(S598 ¢KSAVELKJS1]) MAINSS88C
o482 IFCIPRINT.LT43) 50 TGO 7535 MAINS890
543 CALL TRPRNT(3+KSAVEWKJIS1y 4 ) MAINSSCC
c44 c MAIN5910
€45 7535 NENMAXSNBNMAX+1 . MAINS5S2C
646 NENUMINSNMAX)ZINDEP MAINS5930
e47 CALL NUMOUT($5381KSAVErKJS1) MAINSS4C
648 CALL SFLEFT{$938¢KSAVEIKJIST) MAIN5SS50
€49 CALL CUPQUT(3S98sKSAVELKJSL) MAIN53S6C
650 IF(IPRINT.LT.3) GO TO 7538 MAINS5970
651 CALL TRPRNT(3+KSAVE+KJS1e 5 )} MAINS5S8C
852 C MAINS93C
653 C CHECK PI TREE FOR STANDEY TREES REPLACED EY STANDBY BLOCK(51-85)/ MAINGCOOQ
554 C (L1-L4). MAINGCO18
3% c MAINBO2C
656 7538 IF (NSBYMX.LE.1) GO TO 7545 MAINGO30
657 REWIND 10 MAINECYLC
558 DO 7540 N-1eHSBYMX MAINGCSO
€59 READ (1G) NSS»JS1 MAINGBCEC
560 OG 7537 I=1eM2 MAINGOTC
€61 READ(1C) (ISAVE(JUsIdedzieMl) MAINGBCSBC
6§62 7537 CONTINUE MAINGOIC
663 CALL TRINTR{$998sKSAVErKJS1e ISAVEYJS1eNSTOBY +NSBYMX#NSS) MAING1GC
554 7540 CCONTINUE MAING110
665 c MAINB12C
566 c DUPLICATE KSAVE INTQ iSAVE. MAING130
6E7 o MAINB14C
668 7545 CALL DUPTRE(ISAVEs JS1sKSAVErKJS1) MAINB150
669 C MAING16C
670 C PI TREE NOW IN ISAVE. MAING1T70
671 c MAING18C
572 IFCIPRINTLLT.3) 50 TO S5C8C MAING130
673 CALL TRPRNT(1+ISAVEs JSiv & ) MAING2CGC
674 Go TO 53CC MAING210
€75 c MAINBZ22C
o76 c GENERATE SENSE TREE. MAING23C
677 C MAING24C
678 T7CC ISUC=INSEP MAING2SO
€79 CALL TREE($SYE) MAINB26C
680 C MAING270
681 C INITIALIZE MAINGZ8C
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682
€E3
684
EES
5686
687

€89
690
€631
©92
€23
594
€55
596
€97
698
629
7ce
7C1
702
7C3
704
705
7C6
7C7
7G8
Cs
710
711
712
712
714
715
7186
7.7

741

T42

743
744
745
746
747
748
748
755
751
752
753
754
785
755

OO0

OO0

7710

Ooon

OO0 o O

6C 7710 1
NBOUT(INZ
NENUM(TI)Z
CONTINUE

ELIMINATE PATHS IN SENSC TREE IF THEY CONTAIN THE STANDBY BLOCK.

NSQUT(1)=iRB(INDZIPs2)
NEOTMX=2

CALL PATHOT(3998+ISAVEs JS1)
IF(IPRINT.LT.3) GC TO 772C
CALL TRPRNTU(LsIS5AVEs JSle 7 )

ZERO OUT SEN3E BLOCK NUMBER IN SENSE TREE.

NSNUM(1)ZINDLP

NEBNMAX=1 )

CALL NUMCUT($998+ISAVEs JS1)
CALL SFLEFT($996+ISAVEs JS1)
CALL DUPOUT($393+ISAVE. JS1)
IF(IPRINT.LTW3) €O TG 5LCC
CALL TRPRNTU(1e¢ISAVEs JS1le 8 )

CALCULATE PIe. THE PRCBASILITY YOU NEED SENSE TREEe STORE IN PSNS.

T=G.

KWCW=C

K=0 .

CUNTINUE

GO TO (51C02952C09530C954C5¢55080) 2 IDIST

C0 51C1 IZ1leNBMAX
CPRECZ-T*TL(I)
PROGBL(II=RO(I 1 «DEXP(OPREC)
CONTINUE

KRE ARKRAY CONTAINS STANCEY BLOCKS THAT HAVE HAD THEIR PROEABILITY

PREVIQUSLY CALCULATED.

00 5110 J=1eKRB1
IF(KRE(JI.EQ.C) GO TG 5110
NB=ZKR3(J}
FROBI(NB)ZRTUINBoK+1)
CONTINUE

SUBRGUTINE SYSP CALCULATES THE SYSTEM PROBABILITY — RETURNS TOT.

CALL 3Y5P

IF(NOWH.EQ.1) GO TO 33C1
KZK+1

T=(TTOT*K)I/NSTEP
FSNS(K)IZ1.C04C -~ TOT

PREVENT DIVISION BY ZEKRC WHEN 18 SIENIFICANT FIGURES LOST.

IF(PSNS(KI«CTeGaCD+C) G0 TG 516C
IF(K,EQs1) GG TO 51560

NEXT STATEMENT ELIMINATES DIVISION B8Y ZERQ LATER WHEN CALCULATING
RT. THEZ NUMEER USED RESULTS FROM SUBTRACTING «9999959999999%995¢

MAING2930
MAING3CC
MAING631C
MAINB32C
MAINGE330
MAING34C
MAING3SO
MAING3EC
MAING370
MAING38C
MAING330
MAINGGHOC
MAING410
MAINB42C
MAING4 30
MAINGY44C
MAINGH 50
MAINGB4EL
MAINGY4 70
MAINGUSBC
MAING4 30
MAINBSCC
MAINGS10
MAINGS52C
MAINGS 30
MAINBSHC
MAINGE550
MAING5EC
MAINGSTO
MAINES58C
MAINGS5S0
MAINGECC
MAING61D
MAINGE2C
MAINGE 30
MAINGELC
MAING650
MAINGEBC
MAINGG6T7O
MAINBGSC
MAINGBG30
MAINGT70C
MAINET1G
MAINET2C
MAINGT3C
MAINGT4C
MAINGT7S50
MAINGT76G
MAINGT70
MAING78C
MAINB7SO
MAINBECC
MAING81C
MAINEBZ2C
MAING833
MAINGSY4C
MAING8S5Q
MAINGBEC
MAINGS8TO
MAINGESBC

MAINGSSC
MAINGSOG

FRCM 1.00+0 JUST BEFOURE LOSING ALL SIGNIFICANT FIGURES. THIS WILLMAINGI91D

CAUSE AN INTEGRATICN ERFROR IN CALCULATING RT» THE RELIABILITY OF
A SENSE 3L0CK CR SENST TREE. THE SYSTEM RELIABILITY MAY NOT BE

EFFECTED IF IT APPRGACHES 1.C.

FONSH(K) = +,317347234759768C7090-C17
IF(KLLELNSTEP) GO TO 51C¢C
ISTEPSNSTER+2

IF(IPRINT.NESH4) CO TO BCCO

PRINT 518Cs (PSNE(K)}eK=Z12ISTEP)
FORMAT(5D26418)

GC TG &C00

CONTINUE
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MAINGOS2C
MAINGI30
MAINGESHC
MAING 9SO
MAINGSEC
MAINGI70
MAINGSSBC
MAING390
MAIN7CGC
MAINTC10
MAINTO20
MAIN7030
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12

768
768
170
771
772
773
174
775
778
7717
778

780
781
782
783
784
785
788
787
788
789
79C
731
792
793
794
798

7%7
798
7389
gco
8C1
8C2
303
&C4
305
8le
8g07
8C8
809
€1s
811
812
813
gl4
315
€16

530C
5400
550C
C SEE

[sNeNeNeNe]

515C

6170

5¢e88

0202
63C2
64C2
€5C2
C SEE

OO0 00

54CC

CONTINUE

CONTINUE

CONTINUE

COMMENT STATEMENT AFTER 45GC.
60 TO &G0CC

NUMERICALLY INTEGRATE THE RELIAEILITY OF THE STANDBY ELGCKS.

TIME VARIABLE = JT = C-MISSION TIMELTTOT). KT = 1-101 INCREMENTS.

GO TGO (G61CC+840CIeISTDEY
METHCD FCR ONKE STANDBY ELCGCK{(ISTDEY=1l).
NEZIRBIINCEP2)

RT{NBe1)}ZRCINE)
CC TG (clC2982C2vE302+6402965C239I01IST

ISTEP=NSTEP+1

DG 6170 KT=2,ISTEP

DFREC = (-TTOTs(KT-1)/NSTEP s TLINB)
DPRECL= (—TTOT*{(KT—1)/NSTEP)sTLS{INDEP)

PINT= RCUNB)ISFSNS(1)+DEXP(CPREC)IsSWPROBUINCEP)sDEXP(LPRECL)
JTEND=ZKT-1
DG 6150 JT=1,JTERD
OPREC2Z{(~TTOT*#(XT-1)/NSTEP)I*«TLINBI )+ (-TTOT«(JT-1)/NSTEP) s
1 (TLD(NB)I-TLINB)))
OPREC3IZ((-TTCT#(KT-1}/NSTEPI«TLINBI I+ ((-TTOT*(JT )I/NSTEP)«
1 (TLD(NE)-TL(NB)))
ODPRECU4Z{(=TTCT*(KT-1I/NSTCPI*«TLSCINDEP) ) ¢( (~TTOT«{JT-11/NSTEP) ¢
1 (TLDSC(INDGEPI-TLSCINDEP 1))
DPRECSZ((-TTOTs(KT-1)/NSTEP I+ TLSUINDEPII+{(-TTOT*(JT )/NSTEP)=
1 (TLOSCINDEPI-TLSCINDEP D))

MAINT04C
MAIN705C
MAINT8EC
MAINT070
MAINT08C
MAINT7C90
MAIN710C
MAINT110
MAINT712C
MAIN7130
MAINT14C
MAINT150
MAINT716C
MAIN7170
MAINT18C
MAINT190
MAINT72CC
MAIN7210
MAINT7220
MAINT230
MAINT24C
MAINT250
MAIN7260
MAINT27C
MAINT28C
MAINT230
MAINT30C
MAINT310
MAINT32C
MAINT330
MAINT734C
MAINT350
MAIN736C

YAVEZ((OEXPIOPREC2)*DEXP (OPRECH) ) +(DEXP(DPREC3)«DEXP(DPRECS)) ) /2DOMAINTIT0
PINT = PINT + ROU(NEI*(PSNS(JUT+1)-PSNS(JT)]) » YAVE s SWPRCE(INDEP) MAINT38C

CONTINUE
RTI(NBsKTIZFINT/PSNSUKT)
CONTINUE

IF(IFRINT.NE.4) €0 TOC &6C1C
PRINT 5838+ (RT(NBsKT)e KT=1eISTEP)
FGRMATIB8EL1S.9)

60 TC 601C

CONTINUE

CONTINUE

CONTINUVE

CONTINUE

COMMENT STATEMENT AFTER 45C0.

METHOD FOR MGRE THAN CNE STANDBY ELCCK(ISTDBYZZ)
RC FOR ALL STANDSBY BLOCKS({51-65) = 1

NBZNSTDBY(NSEYMX)
RT{NG+1)=1.0
G0 TG (51053+62C3+63C3+6403¢6503)0¢IDIST

ISTEPINSTEP+L

0G 6500 KT=2+ISTEP

SPREC = STBYPRILSAVEsLJS2eROeTLIRT+KT + 0o TTOT o NSTEPSTLD)
CPREC1Z (-TTOT*{KT-1)/NSTEP J+TLSUINDEP)
PINT=PSNS(1)*DPREC*SWPROB(INDEP) *DEXP(DPRECY)

JTENDZKT-1

DO 6450 JT=1eJTEND
DFREC4Z((-TTCT*(KT-1)}/NSTEP)IsTLSCINPEPI Y +((~TTOT»(JUT-1)3/NSTEP )
1 (TLOSCINDEP)~-TLSCINDEP) )

DFRECSS(t~TTCT* (KT-1)/NSTERP) #TLSH{INDEP)I I+ ((~TTOT* (JUT J/NSTEP )
1 (TLDS(INDEP)I-TLI(INDEP) )}

JuTzuT-1

MAINT330
MAINT4CC
MAINT410
MAINT42C
MAINT7430
MAINT744C
MAIN745C
MAINT7460
MAINT747C
MAINT480
MAINT49C
MAINT7500
MAINTS1C
MAINTS2C
MAIN753C
MAINTS4C
MAIN755C
MAIN7S60
MAINTSTC
MAINTS8O
MAINT7SSC
MAIN7600
MAIN761C
MAINT620
MAINTE3C
MAINT640
MAINTGS5C
MAIN7660
MAINTE7C
MAINT7680
MAINT69C
MAINT7T00
MAINT71C

YAVEZ(STSYPROLSAVEILJISLeROeTLIRT+KT o JT e TTOTNSTEP+TLD) *DEXP(DPRECSMAINTT20
1 )} + STEYPRUILSAVEsLJSI sRCsTLIRTeKToJJTeTTOT+NSTEPTLDI*DEXP{DPRECMAINTTIC

24))/2.09+0 )

PINT = PINT + (PSNS{JT+1)-PSNS(JT)) & YAVE s SWPROBCINDEPI}
CONTINUE

RT(NBoKTIZFINT/PSNSULKT])

CONTINUE

IF(IPRINT.NE.4) GO TC 6C1C
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MAINT740
MAINTT7SC0
MAINT760
MAINTT7C
MAINT780
MAINTT7SC



833
634
835
836
837
838
839
s4C
841
E42
843
844
845
846
847
gusg
849
850
851
852
853
£54

855
€56

857
858
853
660
851
862
863
864
865
8€6
867
868
869
870
871
872
873
874
875
876
877
878
879
88C
881
€82
883
12-2]
885
886
887
ege
389
8s8
331
€92
893
834
835
856
827
8398
899
960
3c1
sc2
903
904
905
163
3c7
ecs

e NeNaNoXe!

o000

(g} e eNe] OO0 OO0

[N el eNel

2GC3
€203
84C3
6EC3

6CC7
6016

6CC6
66

eCCil
306

52C
53C

PRINT 586838y (RTINBsKT)e KT=1s ISTEP)
60 TG 6C1C

CONTINUE

CGNTINUE

CONTINUE

CGNTINUE

GO TC 6210

KRB ARRAY CONTAINS STANCBY BLOCKS WHCSE RELIABILITY HAS BEEN
CALCULATED.

D0 6GC4% N=1+L5
IF(KRE(N}.EG.C) €O TG 6CCH
CONTINUE

KRBIN)IZNE

KRB1=N

CHECK IF ALL SENSE BLOCKS ACCOUNTED FORe IF SO GO TO 80CO.

I9=0
0C 6006 I=ieMl

IF{IG.EGs1) GC TO 6007
IF(IS(I).EGesINDEP)} IG=1

66 TC &l16

IS(I-21)=ISKI)

CONTINUE

IFCIS(I).EGeL) GG TO &CCE
CONTINUE

NSRZNSR-1

IFtI.EQ.2) GC TO 800G
JUJz JdJdu+l

IF(JJJUGE.M4) GC TG 83CO
66 TO 7G6CC

FINALIZE VARIABLES AND CALCULATE RELIABILITY OF TOTAL SYSTEM.
SET NOW = 1.

T=TT0T7
K=NSTEP
NOW=1

CUPLICATE JSAVE INTO ISAVE.

CALL DUPTRE(ISAVEs JS1eJSAVEsIJSD)
64 TC 803G

PRINT RESULTS IF RC = 1+ SUPPRESS PRINTING OF RG.

PRINT &0%
FORMAT(1HL)

IFINSBYMX.LE.G) GO TO 700

PRINT STANDBY BLGCKS(51-651 AND THEIR TREES.
STGRE ALL DIFFERENT STANDBY ELOCKS IN THESE TREES IN NRE ARRAY.

END FILE 1C

REWIND 1Q

DG 53C NZ1eNSBEYMX

READ(1I0) NS» LJS1

DC 5CC I=leMz

READ(10) (LSAVE(JsI)eJ=1eM1)
CONTINUE

IF(IPRINTLLE.2) G0 TC 525
PRINT 51Cs NS

} FORMAT(*OSTANDBY TREE REPLACED BY S8LOCK'I3)

CALL TRPRENT(S5sLSAVEsLJS1e 0 )
CALL TRENUMILSAVEsLJSL?

DC 52C K=1sNENMAX

NRB1=NR81+1
NRE(NRBLIZNBNUMIK)

CONTINUE

COGNTINUE

PRINT THE OGRIGINAL TREE WITH STANDBY BLOCKS(51-65)/(L1-1L4).
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MAINT8G0
MAIN781C
MAIN7820
MAINTE3C
MAINT840
MAINTBSD
MAINT860
MAIN787C
MAINTB80
MAINTESC
MAIN7900
MAINTI10
MAIN7920
MAINT93C
MAINTS40
MAINT95C
MAINTI6C
MAINTSTC
MAINT 980
MAINTSSC
MAINS80OS
MAINBO1C
MAIN8020
MAINSG3C

MAINBO4D
MAINBOSC
MAINBUGO
MAINEOT7C
MAINB8OSD
MAINBOSC
MAIN81CO
MAINS11C
MAIN8120
MAIN813C
MAINS14C
MAIN815¢C
MAINB160
MAINB1T7C
MAINB180
MAIN81SC
MAINS8200
MAINS21C
MAIN8220C
MAINB2Z23C
MAINS824C
MAINB2SC
MAIN8260
MAINS27C
MAIN8280
MAIN829C
MAIN8300
MAIN831C
MAIN832C
MAINB833(
MAINS340
MAINB835C
MAINB360
MAINB37C
MAIN8380
MAINB3SC
MAINS400
MAINB41C
MAIN8420
MAINB43C
MAINB44C
MAINB4SC
MAINB460
MAINBU7C
MAIN8480
MAINB49C
MAINBSOO
MAIN851C
MAIN8520
MAINS53C
MAINSS540
MAINBSSC
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14

3G9
S1C
911
912
913
ci4
91s
Sle
917
916
919
620
321
922
923
924
325
326
327
528
329
53C
331
932

936
937
938
239
940
941
942
43
44
945
945
947
S48
343
950
951
$52
353
354
355
356

$68
363
970
371
872
973
974
375
376
977
378
379
980
331
s82
383
584

s NoNe)

OO0

OO0

[p X i

OO0

711

02

7C€5
7C7

7C8
7Cs
7G4

72¢C

725
73¢C
74C

IF(IFRINTLLESL) 60 TO 70C MAINBEES
PRINT 533 Lis L4 MAINBST0
FCRMAT(*1GRIGINAL PRGEAEILITY TREE WITH STANCBY BLOCKS (*I3s MAINB8S8C
* THRU'I3»* D)%) MAINBS590
CALL TRPRNTU(SsISAVEs JS1s C ) MAINBEGD
PRINT 885 MAINS8G10
MAIN8G2C

PRINT 701 MAINB630
FCRMAT(® ACTIVE F/R DORMANT F/R R-INITIAL MAINSBLO
RELIABILITY®) MAIN8650
00 7C4 Iz1leld MAINBEEC
IF(I.LEMLI) GO TG 708 MAINSETC
IF(PRCBL(I)eLE«C) G0 TG 7384 MAINBEBEC
PRINT 733s Is» PRGB1(IN MAINB69C
FGRMAT(® CLOCK®I3s&6Xs017.7) MAINBTCC
GO TO 704 MAINBT1C
MAINB872C

IF IN NR3S ARRAYs HAS BECN REPLACEDs THEREFGRE NO RELIABILITY. MAINB73C
MAINBT74C

BO 702 J=1+NRB1 MAINB75C
IF(I.NE.NREBCJ}) €GO TO 7CZ2 MAINBT7EC
IF(RC(I)eGES14T) GO TO 7121 MAIN8T770
PRINT 7C7+ T TL(I)e TLLO(IDe RULID MAINBT8C
G0 TO 7Cu4 MAINST79C
PRINT 70%s Iv TLL(I)oTLLI(I MAINBECC
GO TC 704 MAINS810
CUGNTINUE MAINBB2C
MAIN883Q

OC NOT PRINT SENSE BLOCKS SINCE TLIX=Ce TLDUI)=C» AND RC(I}=1 AREMAINSSB4C
NGT RELATED TO THE SENSE SWITCH OPTIGCN PARAMETERS AND ARE ONLY . MAINB8S0
USED TO SET SENSE BLGCK FROBABILITY = 1.0 IN TREE PATHS. MAINB8B6C
MAINSBT70

D0 715 JZ1NNSR MAINBB8L
IF(IIS(JILEQ.I) GO TGO 7CH MAINBBID
CONTINUE MAIN8B8SOC
MAINS91G

IF(PRUELI(IVLESD.) GO TC 704 MAINBS2C
IF(RC(II-14173507589705 MAIN393C
PRINT 7CT7+ I TL(I)y TLE(I)sy RC(I)s PROEILI) MAINBSUC
FORMAT(* BLOCK'I3y 2£1647 9FLl2.79D017.7) MAINBS5C
GG TC 7084 MAINBSEC
PRINT 732y I» TLI(I)e TLOU(I)e PROBL(I) MAINSITGC
FORMATU® BLOCK®*IZe 2E16.7 ¢12X9D17.7) MAIN8SSC
"CONTINUE MAINS9SC
MAINSCCC

PRINT SENSE SWITCH OPTIONS. 4AINSQO1C
’ MAINSC2ZC

IF(NNSR.EG.C) 606 TG 740 MAINSC3Q
PRINT 72C MAINSC4C
FORMAT(*CSENSE SWITCH ACTIVE F/R DGRMANT F/R PROBABILITY®*)MAINSCSD
CC 720 JZ1aNNSR MAINS0GEC
NSZIIS(J) MAIN90O70
PRINT 7259 NEeTLSUNS)sTLDSINEI e SWPRCGE(NS) MAINSCSC
FORMAT(® SLOCK®*I3e 291647 ¢F12.79E16.7) MAINSCIC
CUNTINUE MAIN91CC
R=TOT MAINI110
KZ-LCE1L(2e-F) MAIN912C
K=K+N3IG MAINI9130
IFIK.GCTE] K=8 MAINS131
VE12)ZIVK{K+2) MAIN9132
VIIGIZVKIK) MAINS1Z5
ARITS(69V) TTCTHR MAINS137
PRINT &Co MAINS14G
MAINI15C

MGDIFY PRCOABILITY DATA IF LAST = 7 GO TG 98C. MAIN916C
MAIN917C

IFCLASTWLT«7) GC TG 998 MAIN918C
IFULAST.ZQ.7) GO TG 38C MAIN9193
IF(LAST.EG.8) GO TO 9385 MAINS2CC
IF{LAST.EQ@.9) GO TO 1065 MAINS210
GC TC 9%¢ ’ MAINS922C
MAIN923C

INITIALIZE VARIABELES FCFR RECALCULATICN WITH NEW PARAMETERS. MAINS24C
MAINS259

DG 29C I=1+M1 MAINS26C0
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285
SEE
387

383
sse
931
S92
3383
SS4

995

39C

IStIN=IIS(I)
NSRZNNSR
ISUC=Jsuc
¢ TC 937

ERROR RETURN FRGM SUERGUTINES.

READ: 2757 LAST

FORMAT (73Xel1l)
IF(LAST-2) 2S8935399106E
END
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READ TO NEW CIAGRAM DATA DECK.

MAINS270
MAINSZ8C
MAINS230
MAIN931C
MAINS 320
MAINSZ3C
MAIN9340
MAIN93S5C
MAINS360
MAINI93TC
MAIN9383
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FREESF TREE SFLEFT

1 o SUBROUTINE SFLEFT SHIFTS PAT4S IN ISAVE TQ THE LEFT UNTIL NONZERO SLFT 10

2 C N3 AT LEF¥-MOST. FILL IN ZERQS AFTER SHIFTINS. IF 50 ZEROS PJIS SLFT__20
T3 c PATH NUMBER IN NPUP AND ELIMINATES IT BY CALLING PATHUP. SLFT 30
I D WRITTEN BY RON ECKSTEIN 141770 - . SLFT &0
5 C : SLFT SO
B SUBROUTINE SFLEFT(SoISAVEeySY) - SLET 60
7 c SLFT 0
.8 . COMMON/ALLSUB/M1IsM2rM3sMUeMSoMBoMTot do 3ot el Sey6 SLFY__80
9 COMMON/SMSUS/NPUP { 200) sNP UP MX s NBOUT {50) +N3CTMXsNIIN(SD)e NBINMY s SLFT
__._1D 1 _NBNUMUSQ) oNBNMAX e e SLFT 100
11 DIMENSION ISAVE(Mle M2V SLFT 110
2 e e e SLFT 120
13 c INITIALTIZE SLFT 130
,,,,,, v .30 10 1:-1eM2 e e SLF Y180
15 NPUP(I)=0 SLFT 150
RIS LB CONTINUE e .__ _SLFT 180

17 L=a SLFT 170

18 S A I SLEY. 180,

13 D0 1C0 I=1s4sS1l SLFT 190
...... eQ o __ILEFT=0 N S e e SLFX__200.
21 00 3G J=1eM] SLFT 210
- CIECISAVE( JeT ). NE.O) G0 10 10 — SLFT 220
23 TLEFTZILEFTe] . SLFT 230

_ 28 eeeee..B0_10 90 I SLET 24D
25 70 IFCILEFT.EQ.C) GO 10 %0 SLFT 250
.28 I S ....SLFY 280
217 c MOVE N3 TO LEFT SLFT 270

28 __C. e e R SLFY 280

29 M=J-ILEFT SLFT 290

30 L ISAVE ML S SAVE e LY ... SLFT.3DO0

3t 30 CONTINUE SLFT 310

3e _IFCILEFTLNE.ME) S0 TO Q20 0 o . R SLFT. 320

33 Lzt+] SLFT 330
.39 _NPuPCLSEZL O L o SLFT 340
35 30 10 100 SLFT 350

R 36 C. [ S e .....SLFT 380
37 o ZER0 OUT REDUNDANT 3LOCK NUMBERS. SLFT 370

18 e e ____.___SLFT 380

33 120 IBEG=MI-ILEFT«1 SLFT 330

40 20 150 KZIBESeMI . o L o SLFT 400

41 ISAVE(KsI)=0 SLFT 410

42 JAS0 CONTINWE ... SLFT 420

y3 100 CONTINUE SLFT 430

44 ... NPUPMXzL e e e e e e _SLFT WO

[ IF(NPUPMX.EG. Q) G0 Tg 1000 SLFT 450

46 CALL PATHUP(S1100sISAVESySLY  SLFT 48U

47 1000 RETURN SLFT 470
48 1100 pRINT t310F SLFT 480
493 1101 FORMAT(® ERROR IN PATHUP CALLED FROM SFLEFT. SLFT 490
- 1 RETURN 1 - SLFT 500
51 END SLFT S10
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TREA+FTREE .OUPQUT

eNeNoXNe]

o

[
N
o000

16 10

N
o
o000 (2]

26 85

N
-3
[aN s Kol

3C 90
31 25

{3
w
OO0

38 80
33 75

41 10

£
(&)
[N eX o]

47 60

43 ico

53 1cco
54 1100
55 1101

SUBRGUTINE DUPGUT STORES PATH NUMBERS THAY ARE DUPLICATES IN NPUP CPOT

AND ELIMINATES THEM BY CALLING PATHUP. DPOT
WRITTEN BY RCN ECKSTEIN 171/7C pPOT
DPCT
SUBRCUTINE DUFOUT(S$eISAVEsJS]) pPOT
DPOT
CCMMON/ALLSUB/ML1oMZ oM3 oMk sM5 oMEeMTaL10L39L4sLSsLE pPQT
COMMON/SMSUB/NPUP (200) +NPUP MX ¢ NBOUT (50) +NBOTMX¢NBIN{50) » NBINMX » DPOT
1 NENUM{SG) s NBNMAX DPOT
DIMENSION ISAVE(M1, M2) DPOT
DPOT
INITIALIZE 0POT
DPOT
DO 10 I=1.M2 OPOT
NPUP(I)=0 oPOT
CONTINUE pDPOT
L=GC DPOT
DPOT
DO 100 I=1sJ51 OPOT
DPOT
CHECK IF FATH ALREADY A DUPLICATE OF PREVIOUS PATH. D:g;
D
IF(L.EQG.C} GC TG SC pPOT
DO 85 J=-lalL ’ DPOY
IFE(NPUPLJ).EG.I) GC TO 100 cPOY
CONTINUE DPOT
DPCT
CHECK PATH AGAINST ALL HIGHER PATH NUMBERS. oPOT
DPOT
I1=I+1 DPOT
IF(11.6T«JS1) GO TO 10C CPOT
DPOT
CHECK IF PATH ALREADY A CUPLICATE OF PREVIOCUS PATH. oPOT
DPOT
IF(L.EG.C) GG TO 75 oPo1
00 80 J=1.L DPOT
IF (NPUP(J).EG.II) GO TO 6C oPOT
CONTINUEZ DPOY
D0 70 K-leMl DPOY
IF(ISAVE(K»I) oNELISAVELKII)) GO TO 60 DPOT
CONTINUE DPOT
DPOTY
STORE DUPLICATE PATH NUMBER IN NPUP. DPOT
DPOT
L=i+1 OPOGY
NPUP{LIZII OPOT
II=I1+1 DPOT
60 T0 95 DPCT
CONTINUE oPOT
NPUPMX=L DPOT
IF(NPUPMX.EG.3)} GO TC 1l0C pPOT
CALL PATHUP(31135sISAVEs JS1) DPOT
RETURN DPOT
PRINT 11C1 DPCT
FGRMAT(®* ERRCR IN PATHUP CALLED FROM DUPGUT.*) pPOT
RETURN 1 DPOTY
END DPOY
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i7¢
180
19¢C
200

21¢C
220
230

‘240

25¢C
260
270
280
230
3G0
3icC
320
330
340
350
380
37¢C
380
39cC
4CC
410
42C
433
440

480
47C
480
43¢
5G0
51C
520
53C
S40
SEC
560
570

17
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TREA®F TREE .PATHUF

OO0 0

o

[sNeNel

[N o]

OO0

OO

9SG

40

190

11c
120

15C

ieC
2CC

SUBROUTINE PATHUP TAKES PATH NUMBERS TO BE ELIMINATED FROM NPUP PAUP 10
ARRAYs ELIMINATES THESE PATHS FROM ISAVEs MOVING UP REMAINING PATHPAUP 2C
45 IT DOZSes AND ZEROS QUT REDUNDANT PATHS AT THE END OF THE TREE. PAUP 30

WRITTEN EY RON ECKSTEIN 171770

SUBROUTINE PATHUF($ 9 ISAVESJSI)

CCMMONZALLSUL/MLoM2 M3y M4 oM5sME'MT el 1oL 3oL Aol 50lo

PAUP 4C
PAUP S5O
PAUP &C
PAUP 70
PAUP 8C

COMMON/SMSUS/NPUP (200) #NPUPMX s NEOUT (53) #NBOTMX e NBINISC) s NBINMX PAUP 30

1 NENUMIEG) o NENMAX PAUP 10C
DIMENSION ISAVE(M1l» M2) PAUP 11C
PAUP 12C

CHECK IF THERE ARE PATHS TO BE ELIMINATED. PAUP 13C
PAUP 14C

IF(NPUPMX.EQ.0) 50 TO 220 PAUP 150
PAUP 16C

IUP=0 PAUP 170
D0 10C I=1wsJ<l PAUP 18C
DO 9C J=1+NPUPMX PAUP 1S0
IF(I.NELNFPUP(J}) GG TG <SC PAUP 2GC
JUPZIUP+1 PAUP 210
IF(IUP.CT.NPUPMX) GO TO 110 PAUP 22C
GG YO 10C PAUP 230
CONTINUE PAUP 24C
IFtIUP.EQ.TJ) GC TO 100 PAUP 258
PAUP 2€C

MOVE PATH NUMSER ¥4 UP A NUMBER = PAUP 27C
PAUP 28C

MzI-IuP PAUP 2930
DO 40 Kz1lsM1 PAUP I0C
ISAVE(KsM)ZISAVE(KsI) PAUP 310
CONTINUE PAUP 3Z2C
CONTINUE FAUP 330
IF(IUPLEG.NPUPMX) GO TG 150 PAUP 34C
PRINT 128 IUPINPUPMX PAUP 350
FORMAT('1ERRCR IN PATHUF AT 11C. IUP=*I4es * NPUPMX='I4) PAUP 26C
RETURN 1 PAUP 370
IEND=JST PAUP 38C
' PAUP 390

RESET JS1 PAUP 40C
PAUP 410

JS1ZJS1-IUP PAUP 42C
PAUP 430

ZERQ QUT RECUNDANT PATHS. PAUP 440
PAUP 45G

ISTART=ZJS1+1 PAUP 46C
DC 160 IZISTARTLIEND PAUP 470
0O 160 J=1leMl PAUF 48C
ISAVE(JI)Z0 PAUP 490
CONTINUE PAUP S5CC
RETURN PAUP 51C
END PAUP 52C
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TREA*FTREE « PATHOT

1

W~ e N

OO0

(2]

OO0

ic

ec

1ce

ee
1100
1i01

SUBROUTINE PATHOT COMPARES NUMBERS IN NBOUT ARRAY WITH EACH NUMBERPACT
IN EACH SUCCESS PATH IN ISAVE AND GENERATES NPUP ARRAY WITH PATH PACT

NUMBERS T0 BE ELIMINATED IF ANY ABSOLUTE VALUES ARE EGUAL.

WRITTEN BY RON ECKSTEIN 1/1/70

SUBROUTINC PATHOT(S+ISAVESJS1)

COMMCN/ALLSUB/M19M2oM3 oM 4o MSeMEeMToL1oL3eL4sL5eL B
COMMON/SMSUB/NPUF(20C) s LPUPMXeNECUTIS0) o NECTMXsNEIN(SG) o NEINF Xy

1 NBNUM(SC) +NBNMAX
DIMENSION ISAVE(HMIs MZ)

INITIALIZE

0O 10 I=zlek2
NPUP(I)=0
CONTINUE

L=g

DC 10C I=ziedS1

DG 9C J=1eM1

D0 83 Kz1e¢NBOTMX
IF(NECUTIK) « NE«c ABSCISAVE(JLINIIGO TO BC
L-L+2

NPUP (L) =T

G TC 10C

CONTINUE

CONTINUE

CONTINUE

NPUPMX=L

IF(NPUPMX.EQ8.0) G0 TO 1CCC
CALL PATHUP{31133+ISAVEsJS1)
RETURN

PRINT 11G1

FORMAT(' ERROUR I PATHUF CALLED FROM PATHOT.*)

RETURN 1
END
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PACT
PACT
PAQT
PACT
PACT
PAOT
PAQT
PAOT
PACT
PACT
PAOT
PAOT
PACT
PAOT
PAOT
PACT
PAGT
PAQT
PACT
PACT
PACT
PACT
PACT
PACT
PAOT
PAOT
PAOT
PAOT
PAOTY
PAOT
PAQGT
PACT
PACGT
PAOT
PACT
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TREASF TREE «NUMOUT

OO0

(2]

OO0

1c

80

70
75
30

ice

160G
1100
1101

SUBROUTINE NUMOUT ZEROES OUT ALL NUMBER BLOCKS IN ISAVE THAT ARE
EGUAL IN ABSOLUTE VALUE TG ANY OF THE NBNUM ARRAY NUMBER BLOCKS.
IF 5C ZEROESes STORE PATH NUMBER IN NPUP AND ELIMINATE(PATHUP).
WRITTEN EY RON ECKSTEIN 1/1/7C

SUERCQUTINE NUMGUT($9ISAVE»JS1}

COMMON/ALLSUE/M1oM2oM3I el eMS sMO oM T oL 1oL 3o LUvl5elE .
CCMMON/SMSUB/NPUP {200) oNPUPMX s NBOUT (50) o NBOTMX s NBINISC) ¢ NBINMX e
1 NENUM(50) s NENMAX

DIMENSION ISAVE(M1le M2)?

INITIALIZE

DO 10 I=1eM2
NPUP €I1)=0
CONTINUZ
NPUPMX=(

L=0

D0 16G I=1l.JS1

ICOUNT=O

DO 90 J=1lM1

CC 80 K-1eNBRMAX
IFCISAVE(JI).EQ.Q) 6O TO 75
IF(NBNUMIK)EG.ABSUISAVE(JSI}IGO 10 70
CONTINUE

GO TO SO

ISAVE(JsI1=0

ICOUNTZICOUNT+1

CONTINUE

IF 50 ZEROES STORE PATH NUMBER IN NPUP.

IFCICOUNTLLT.H¥1) GO TO 100
L=L+1l

NPUP(LIZI

CONTINUE

NPUPMX=L

IF{NPUPMX.EQ.G) GO TO 1CGCO
CALL PATHUPI$110G»ISAVEsJS1)
RE TURN

PRINT 11081

FORMAT(* ERRGCR IN PATHUP CALLED FROM NUMOUT.*!}
RETURN 1

END
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NMOT
NMOT
NMOT
NMCT
NMOT
NMCT
NMOT
NMQOT
NMOT
NMCT
NMOT
NMGT
NMOT
NMOT
NMOT
NMCT
NMOT
NMQOT
NMOT
NMGT
NMOT
NMOT
NMOT
NMOT
NMCT
NMOT
NMOT
NMOT
NMOT
NMOTY
NMOT
NMCT
NMOT
NMQT
NMOT
NMOT
NMOT
NMOT
NMOT
NMOT
NMOT
NMQT
NMGT
NMCT
NMOT
NMQT

10
20
30
4C

&C

70

80

ag
100
110
120
130
140
150
160
170
18¢C
190
200
210
220
230
240
250
260
278
280
290
300
310
320
330
346
350
360
370
380
390
400
410
420
430
440
450
46C



TREA*FTREE « NEGOUT

C

N -

c
C
C

3
4
5
1 C
7
8
38

[y
N
[e N s Nel

N
(4]
OO0

ic

80

g1

32

95

94

iog

1006
110C
1101

SUBROUTINE NEGOUT STORES FAILURE PATH NUMBERS ENDING WITH A
NEGATIVE SIGN IN NPUP ARRAYs THEN CALLS PATHUP TO ELIMINATE.
WRITTEN BY RCN ECKSTEIN 1/1/70

SUERCUTINE NEGOUT($eISAVEJS1)

CCMMON/ALLSUE/MI sMZoM3 oML yME sMB oM ToL 1oL 3oLl r LSl B
CCMMON/SMSUB/NPUP {205) oNPUPMX ¢ NBOUT (50) +NBOTMX s NBIN(S0) e NBINMX »
1 NENUM(5C)e+NENMAX

DIMENSION ISAVE(M1e M23

INITIALIZE

DO 18 I=1sM2
NFUPLIN=C
CONTINUE

L=0

60 100 I=z1.481

DO 80 J=lsM1
IF(ISAVELJsI}.EG.G) GO TO SC
CONTINUC

JIibl

CHECK LAST NUNZERO BLOCK NUMEER IN PATH FOR SIGN.

; IFtJeLEL1) GC TO 82

IF(ISAVE(J-1¢I)} 91932+100

Loi+l

NPUP(LIZI

G0 T0 130

PRINT 95

FORMAT({*I1ERRCR IN SUBRGUTINE NEGOUT AT S92.°%}
IF{JeG5GTel) RETURN 1

PRINT 94

FCRMAT(® ISAVE{(1.10=C*)

GO0 TC 1CCo

CONTINUZ

NFUPMXZL

IF(NPUPMX.EG.G) GO TO 1o63

CALL PATRUP($110C»ISAVE »J51)

RETURN

PRINT 1101

FORMAT(®* ERROR IN PATHUP CALLED FROM NEGOUT.")
RETURN 1

END
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NGGT
NGOT
NGCT
NGOT
NGOT
NGOT
NGOT
NGOY
NGOT
NGOT
NGCT
NGOT
NGCT
NGCT
NGCT
NGOT
NECT
NGOT
NGCT
NGOT
NGOT
NGOT
NECT
NGOT
NGQOT
NGOTY
NGGT
NGCT
NGOT
NGOT
NGOT
NGOT
NGOT
NGOT
NGCY
NGOT
NGGCT
NGOT
NGOT
NGOT
NGCT
NGOT
NGOT
NGOT
NGOT
NGOT

396
400
41C
420
43C
440
4506
450
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TREASFTREE«TRINTR

c

OO0OOO00

(2]

[l o N o

o0

OO0

OO0

10

30

SC

:18]

ioc

304

305

31C

SUBROUTINE TRINTR PUTS THE STANDBY BLOCK(51-35) IN PLACE OF THE
FIRST PATH OF THE STANDEY TREE IMBEDDED IN THE PATH OF THE
ORIGINAL TREE IN JSAVEs THEN ELIMINATES ORIGINAL TREE PATHS THAT
CONTAIN 2ND-JS1 STANDEY PATHS. THEN PUTS THE NEGATIVE STANDBY
BLOCK(51-65)/(L1-L4) IN AND ELIMINATES CORRESPONDING PATHS.
HRITTEN BY RCN ECKSTEIN 1/1/70

SUBRGUTINE TRINTR{$SsJSAVE sIJSI+ISAVEeJSIoNSTUEYSNSBYMX#NSS)

COMMON/ZALLSUB/NMI oM29K3 o M4 oM5 sME oM T oL 1oLl 3eLleLSeLE
COMMON/SMSUB/NPUP (200) oNPUPMX ¢+ NBOUT (58) ¢+ NBOTMX e NBIN(S50) s NBINMX e
1 NBNUM(ST)eNBNMAX

DIMENSION JSAVE(MLls M2)9e ISAVE (MLle M2) o NSTDBY(M4)

INITIALIZE
JJ=C

00 1C J=1eM2
NPUP{J) =0
CONTINUE

L=1

D0 1CCS I=1+1JS1

IF{L.6T.J31) GC TO 1010

J=1

K=1

ISTART=C

IF{J.GT.M1) GC TO 1000
IF(JSAVEtJ»I).EQ.Q) GO0 1C 1CCC
IF(JSAVE(JeI) JNELISAVE(K L)) GO TO 80
IF(ISTARTNE.GC) GO TC 5C
ISTART=ZJ

NPATHZI

K=K+l

IFIK.GT«M1) GG TO 1CO0
IF{ISAVE(K L) .EQ.T3) GO TO 10C
JzJ+l

60 TO 33

IFtL.GT«1) GG TO 130
ISTOP=ISTART+K-2

G0 YC 300

STORE ORIGINAL TREE PATES THAT CONTAIN 2ND-JS1 STANDEY PATHS.

DO 150 J=1sM2

IF(NPUP(J).NE.C) GO TO 153

NPUP (J) =T

NPUPMX=J

GO TO 90C

CONTINUE

PRINT 16C

FORMAT(*1ERROR IN TRI-TR AT 163. =—PUP IS FULL.')
RETURN 1

IF(L.EQ.1) GG TG 3C4

FRINT 3C1» L

FORMAT(*1ERROR IN TRINTR AT 300. L=*I4)
RETURN 1

TRTR
TRIR
TRTR
TRTR
TRIR
TRIR
TRTR
TRIR
TRTR
TIRIR
TRTR
TRTR
TRTR
TRTR
TRTR
TRIR
TRTR
TRIR
TRTR
TRTR
TRIR
TRTIR
TRTR
TRTIR
TRTR
TRTR
TRTR
TIRTR
TRTR
TRTR
TRTIR
TRIR
TRTR
TRTR
TRTR
TRTIR
TRTIR
TRIR
TRTR
TRTR
TRTR
TRIR
TRTR
TRIR
TRYR
TRIR
TRIR
TRIR
TRIR
TRIR
TRTR
TRTR
TRTR
TRTIR
TRTR
TRTR
TRTR
TRIR
TRTR

IF NSS EGUAL ZERCs TRINTR IS BEING CALLED FROM STDBY2. OTHERWISETRITR
TRINTR IS BEING CALLED FROM MAIN PROGRAM TO REPLACE STANDBY TREES TRIR

PREVIQUSLY ASSIGNED A STANDBY BLOCK (51-65)/(L1-Lu).

IF(NSS.EQ.0) €O TO 3C5
JSAVE{ISTART+ NPATH)ZNSS
GG TO 325

ASSIGN STANDEY BLOCK NUMBER(51-65} ONLY ONCE

IF(JJ«NE.C} GO TO 313

0O 310 J=1.M4%
IF(NSTDEY(J)}.EQsQ) GO TC 312
CONTINUE

PRINT 3iS
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TRTR
TRTR
TRIR
TRTR
TR1IR
TRTR
TRTR
TRTR
TRIR
TRTR
TRIR
TRTR
TRIR

10
2C
30
4G

60
70
8C

1co
110
12a
130
140
150
160
170
180
190
200
210
226
230
246
250
260
270
280
290
300
310
320
330
340
350
360
370
38C
390
400
410
420
430
44¢
450
460
470
480
490
500
510
520
530
540
550
56C
570
58C
590
600
610
620
630
640
650
€6C
670
68G
690
706
710
720
730
740



145
146
147
14¢
143

315

312

OO0

313
325

OO0 0O

320

33C

9C6
icco

o000

OOOOOO0O00

1111

o

OO

450

460

500

OO0

o0

FORMAT{*IERRCR IN TRINTR AT 315. NSTDBY IS FULL.")
RETURN 1

JJd=J

NSBYMX=JJ

PUT NEXT STANDBY BLOCK(51-65) IN PLACE OF THE FIRST PATH OF THE
STANDBY TREE IM3EODED IN THE PATH OF THE ORIGINAL TREE.

NSTDBY(JJI=ML+JJ
JSAVE(ISTARTWNPATHIZNSTCBY(JJ)
ISTARTZISTART +1

ZERO GUT 2ND~NTH NUMBER BLOCKS IN FIRST PATH IN ISAVE IMBEDDED IN

JSAVE.

IF(ISTART.GT.ISTOP) GO TG SOC
DO 330 M-iSTARTLISTOP
JSAVE(MsNPATHIZO

CONTINUL

CALL SFLEFT($210CJSAVEIJST)
LzL+l

CCNTINUE

CHECK IF NO MORE STANDBY TREES IN ORIGINAL TREE.
IF(ISTART.EQ.U) 60 TO 1111

CALL PATHUP(31100vJSAVEs IUS1)
GC TG 5

PUT NEGATIVE STANDBY BLOCK(51-653/(L1-L4) IN PLACE OF FIRST NB
THAT IS EGUAL IN ABSOLUTE VALUE TG ANY OF THE NBNUM ARRAY OF THE
ZERO CUYT THETRTIR1070D

TREE THAT THE STANDBY BLOCK(51-65)/{L1-L4) RCPLACES.

FOLLGWING NB IF THEY ARE EQUAL IN ABSOLUTE VALUE TO ANY OF THE
N3NUM ARRAY. CALL SFLEFT TO ELIMINATE AND REISTORE PATHS.

CALL TRENUM(ISAVEsJS1)
ASSIGN STANDBY BLOCK{51-65)/(L1-L4) ONLY ONCE.

IF{NSSEG.C) GO TO 4EC
NSZNSS

60 TO 460
NSZNSTDBY(JUJ)

DO 20C0 I=1.1J4S1

DO 663 J=1sMi

DC 50C K=1NBNMAX

IF(JSAVELJsI).EG.C) 60 TO 20CC
IF(NSNUMIK)EGeABSUJSAVE(JeI})) GG TO 518
CONTINUE

60 TO 6CC

REPLACE WITH WEGATIVE STANDBY BLOCK(51-55)/(L1-L4).

JSAVELJeI)=~NS

ZERO GUT ANY NB FOLLOWING IF EQUAL TO NBNUM ARRAY.

LSTART=J+1

DG 530 M=LSTART M1

UC 520 N=1oNBRMAX

IF (JSAVE(MsI).EQ.C) GO TO 2GCC
IF(NENUMIN) JEG.ARSIJSAVE (MeI) D)) GO TO 525

» CONTINUE

60 TC 20Ca

JSAVE (MsI)=0

CONTINUL

GO TC 2000

CONTINVUE

CONTINUE

CALL SFLEFT($110CeJSAVEs IJ4S1)

ELIMINATL DUPLICATE PATHS,
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TRTR 750
TRTR 76C
TRTR 77C
TRTIR 78C
TRTR 790
TRTR 80C
TRTR 810
TRTR 82C
TRTR 83C
TRTIR 84O
TRTR 850
TRTR 86C
TRTR 870
TRTR &8C
TRTR 89C
TRIR SCC
TRTR 910
TRTR 920
TRTR 930
TRTR 94¢C
TRTR 950
TRIR 96C
TRTR 970
TRTR 38C
TRTR 990
TRTR1C0O
TRTR101Q
TRTR1020
TRTR1030
TRTR1C4C
TRTR1050
TRTR106C

TRTIR1C8C
TRTR10S0
TRTR110C
TRTR1110
TRTR112C
TRTR1130
TRTR114C
TRTR1150
TRTR1160
TRTR1170
TRTR1180
TRTR1190
TRTIR12CC
TRTR1210
TRTR122GC
TRTR123C
TRTR124C
TRTR125C
TRTR126C
TRTR1270
TRTR128C
TRTR129C
TRTR130C
TRTR1310
TRTIR132C
TRTR1330
TRTR1340
TRTR1350
TRTIR13€0
TRTR1370Q
TRTR138C
TRTYR1390
TRIR14CC
TRTR1410
TRTIR142C
TRTR143C
TRTIR1N4C
TRTR1450
TRTR146C
TRTR1470
TRTR148C
TRTR143C

23



24

1sC
151

152

154
155
1586

CALL DUPOUT(31100e¢JSAVEs IJS1)

RETURN

1100 PRINT 11301 NSS

1101 FORMATC®
RETURN 1
END

SUBROUTINE CALLED FROM TRINTR.

TRIR1SCC
TRTR1510
TRTR1520C
TRTR1530
NSSz'I4) TRTR154C
TRTR1550
TRTR156¢C
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TREA*FTREELPATHIN

OO0

(2]

(=
(2]
OO0

17 16

26 30

28 85
29 90

N
-
(e Mol o)

40 1000
41 1100
42 1101

SUBRCUTINE PATHIN ZERQOS OUT ALL NUMBER BLGCKﬁ IN ISAVE THAT ARE

NOT EGUAL TO ANY OF THE NBIN ARRAY NUMBER BLOCKS.

IF PATH HAS 50

ZEROESe STORE PATH NUMEER IN NPUP AND CALL PATHUP TO ELIMINATE.

WRITTEN 3Y RON ECKSTEIN 1/71/7C

SUBRCUTINE PATHIN(S,ISAVE,JS1)

COMMON/ALLSUB/M1eM2oM3 oM 4o MEe Moo MToL1loL 30l 4eL 50L 5

COMMON/SMSUB/NPUFL200 ) o HPUPM XoNBGUTU(S5G) + NEOTHX o NBINCSG) o NBINMX e

1 NBNUM({S50) ¢ NBNMAX

DIMENSIGN ISAVE(HM1ls MZ)
INITIALIZE

DO 1C I=1sM2
NPUPLI)=D
CONTINUE

L=C

DO 100 I=iesJ51

ICOUNT=C

DG 9C Jz1sHl1

DO 8C K=1+NBINMX

IFCISAVELJeI)EQ.C) GO TO 85
IF(NEIN(K)EGeABSUISAVE(UI) IGO0 TO SO
CONTINUE

ISAVE(JsI)=0

ICOUNTZICOUNT «1

CONTINUE

IF 50 ZERCES STORE PATH NUMBER IN NPUP.

IF(ICOUNT.LT.M1) GC TO 1iCC
L=L+1

NPUP (L) =I

CONTINUE

NPUPMX=L

IF(NPUPMX.EG.C2) 60 TO 1000
CALL PATHUP($11C0sISAVE »JS1)
RETURN

PRINT 11C1

FORMAT(* ERROR IN PATHUP CALLED FROM PATHIN.®)

RETURN 1
END
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PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN
PAIN

1c
20
3c
40
5C
80
70
8s

140
11¢
120
13C
14C
15C
160
17¢C
180
iscC
200

210

226
23C
248G
25C
268
276G
280
23C
300
31¢
320
330
34C
35¢C
360
370
380
39¢C
400
41C
520
430
440

25



TREA*F TREE«TRPRNT

1 c SUBROUTINE TRPRNT PRINTS TREE PATHSe+ ARRAY» AND LOCATION OF CALL. TRPT 10
c WRITTEN BY RON ECKSTEIN 1/1/70 TRPT 2C

3 C TRPT 3C
4 SUBROUTINE THRPRNT(IsISAVE«JS1sNSEQ) TRPT 4G
5 C TRPT 50
& COMMONZALLSUB/ZMIsMZoMIo MG o M5 sME WM Tl Lol 39LUolSslE TRPT &C
7 DIMENSION ISAVE(M1y M2) TRPT 170
8 c TRPT 80
9 GO TO (192¢39s8¢2C)01 TRPT 90
10 1 PRINT 5+ NSEG@ TRPT 10C
11 5 FORMAT(*QISAVE AT °*1IS) TRPT 110
12 GO TO 2C TRPT 120
13 2 PRINT 5¢ NSEQ TRPT 130
14 6 FORMAT(®CJUSAVE AT *IS) TRPT 14C
15 - GG TO 20 TRPT 150
1% 3 PRINT 7 NSEG TRFPT 16C
17 7 FCRMATI®*OKSAVE AT *I5) TRPT 176G
18 GG TO 2C TRPT 18¢C
19 4 PRINT 3¢ NSES TRPY 190
20 8 FORMATISCLSAVE AT 'I5) TRPT 20cC
21 20 DO 100 J=1leJd512 TRPT 210
22 DO 120 N=IsMI TRPT 220
23 IFUISAVEINJ) LEG.C) GO TO 13C TRPT 221
24 120 CONTINUE TRPT 222
25 N=M1+1 TRPT 223
26 130 IEND=N-1 TIRPY 224
27 PRINT 1109 (ISAVE(N2J)eNZ 10 IEND) TRPT 23C
28 110 FORMAT(IHL25(I3+1X)s3(/1H 25(I3+1X1)) TRPT 24C
29 106C CCONTINUL TRPT 250
30 RETURN TRPT 263

31 END TRPT 270
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TREA*FTREE « TREE
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[=]
(2]

[N]
©
(s N oN ol

454 20

49 -7GC
5C 701

52 703

v
+>
OO0

(o]
'
£ N

64 7602

Lad
oy
OO

69 301
71 30¢C

73 391G

SUBROUTINE TREE GENERATES THE PRCOBABILITY TREE SUCCESS PATHS. TREE
WRITTEN BY PAUL CHELSON AND REVISED BY RON ECKSTEIN 1/1/70 TREE
TREE
SUBROUTINE TREE INPUTS IN COMMON. TREE
TREE

I8(1592¢50) = I8(1+1+BLOCK NUMBERIZMAXIMUM NUMBER OF INPUTS OF NB.TREE
IB(192+BLOCK NUMBER)=MAXIMUM NUMBER OF OUTPUTS OF NEBTREE
THE REST OF THE ARRAY = INPUTS AND OUTPUTS OF BLOCK NUMBERSINB) TREE

ISUC = SUCCESS BLOCK NUMBER(BASE OF PROBABILITY TREE). TREE
JSUC = ISUC TGO PRINT ORIGINAL PROB TREEs THEN ISUC VARIES. TREE
IPRINT = FRINT ALL TREES IF = 1s PRINT ORIGINAL TREE ONLY IF = 0. TREE
NOPRNT = 1/C = DO/DO NGT PRINT TREES WHEN MODIFYING PRO3 DATA. TREE
IDR(SC) = HOLDS ELOCKS VADE INACTIVE BY A FAILED BLOCK(ID). TREE
N1 = MAXIMUM NUM3ER OF EQUIVALENT BLOCK SETS FROM MAIN PROGRAM. TREE
ITEMP = ARRAY OF EGUIVALENT BLOCKS FROM MAIN PROGRAM. TREE
TREE

SUBRGUTINL TREE OUTPUTS IN COMMCN. TREE
TREE

ISAVE(S5C+2001) = SUCCESS FATHS ( + - BLOCK NUMBERe PATH NUMBER) TREE
JS1 = MAXIMUM NUMBER 0OF SUCCESS PATHS. TREE
TREE

SUBROUTINE TREE VARIAELES. TREE
TREE

IS = BLOCK NUMBLR BEING WORKED ON. TREEZ
JS = PATH NUMBER BEING WORKED ON. TREE
ID = A FAILED BLOCK. TREE
IE1 = NUMEER CF INPUTS FOR EACH OUTPUT BLOCK. TREE
TREE

SUBRCUTINE TREE(S) TREE
TREE

COMMONZALLSUE/MIyM2Z M3 oMy s ME sMBsMT ol 1eL39LUsL50LE TREE
COMMON/LGSUB/IBU1592950) ¢+IIS{50) vIRBIS0e30) e ITEMPI41+20)sN1» TREE
1 ISAVE(SG+200)9ISUCeJSUCIJSIwJSAVEISDs20C) eI JUS1eTOTePROBEES ) s TREE
2 PROB1(65) 2 IPRINTINSTDBY {1509 NSBYMX s NOPRNT TREE
DIMENSION IDR(5G) TREE
DOUBLE PRECISION TOT+PROBsPROBI TREE
TREE

INITIALIZE TREE
TREE

Jb=0 TREE
BC 20 Izis+M1l TREE
IDR(IN=O TREE
bC 2C K=1sM2 TREE
ISAVE(IsK)=C TREE
ITRY=ZISUC TREE
Jsz1 TREE
Is=1 TREE
TREE

ISAVE(IS»JSIZITRY TREE
K=ISAVE(IS»JS) TREE
IFUKITG370247C3 TREE
ISzIS+] TREE
TREE

CHECK TG SEE IF IN DEAD ARRAY TREE
TREE

Jzl TREE
STJel TREE
DG 1 I=1sM1 TREE
IF(IECJelsKI-IDRIT}II1 022 TREE
IF(IB(JelsKII3ele3 TREE
CONTINUEL TREE
ISAVECISsJSIZIB(JrleK] TREE
GC 10 721 TREE
1£1=1S-2 TREE
TREE

CHECK 70 SEE IF MAXIMUM NUMBER OF PATHS REACHED. TREE
TREE

IFtJS—- M21902+9C1e8C2 TREE
IDR1=39G2 TREE
PRINT 93Cs IDR1 TREE
FORMAT(*IERROR IN SUBROUTINE TREE AT*I4) TREE
PRINT S1C»s JS TREE

FORMAT(*0CJSs» THE NUMBER OF SUCCESS PATHS GENERATEDe EQUALS M2e THETREE
1 MAXIMUM NUMCGER OF SUCCLSS PATHS.®*/* THE DIAGRAM SHOULD BE BROKEN TREE
2DOWN INTO SEVERAL SUB~DIAGRAMS CONNECTED IN SERIES OR PARALLEL ANDTREE
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ic
20
3C
40
5C
60
70
80
seC
1G0
i1¢

13¢C
14C
i5¢C
180
170
180
180
200
219
220
23C
240
250
260
21C
280
280
300
210
32¢
33¢
340
3sC
360
37¢C
380
3scC
400
81C
42¢C
43C
440
45C
45C
47C
480
48C
500
510
52C
530
540
580
56C
51C
580
58¢C
600
61C
62¢C
&30
640
650
660
670
68C
69C
700
110
720
730
74C
750
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28

121

127

‘128

123
130
131
132
133
134
135
136
1327
138
139
140
141
142
143
144
145
146
147
148
143
150
151

s Mo NoN el

COOO000

SO0 O0

e X e N el

OO0

acz

113G

1108
1107

11GC

1101
1103

1104
1112
1102

1711

1712
£0C

51C

397

38C

379

353

356
355

3 RERUN INDIVIDUALLY.® /°* THEN ENTER EACH SUB-DIAGRAM AS ONE BLOCK TREE 760
40N A FINAL RUNG'/*® DO NOT BREAK UP EQUIVALENT BLOCK SETS OR STANDBTREE 770
5Y REDUNDANT SYSTEMS.*/* IF YCUR DIAGRAM CANNCT BE BRGKEN DOWN SUFFTREE 788
GICIENTLYs CONTACT PAUL CHELSON OR RON ECKSTEIN AT 213 354-5691.°'/°TREE 790

7 JS='14) TREE 8CC
RETURN 1 TREE 810
TREE 82¢C

CHECK PATH TO SEE IF ELIMINATED BY EQUIVALENT BLOCKS IN IT. TREE 830
tIF THE SIGN OF ANY TWG EQUIVALENT BLOCKS IN A SET ALTERNATES) TREE 84C
TREE 850

IF(N1.EG.C} €0 TO 171z TREE 86C
DO 1130 Lz1sM7 TREE 870
ITEMP(1+L)=0 TREE &8C
CONTINUE TREE 890
DO 1711 J=1eM1 TREE 9GC
K=ISAVE(JeJS) TREE 910
IF(K331108+171191108 TREE 920
IF(N1)1T711017121107 TREE 93C
DC 11GC L=1eNl TREE 384C
DO 1100 Mz2si6 TREE 950
IF(K-TITEMP (ML) )12CC+21C01012C0 TREE 9¢C
CONTINUE TREE 970
6C T3 1711 TREE 98C
IFCITEMP{1eL))1i22¢130301104% TREE 390
ITEMP(1lsL)ZK TREE1C00C
GO TO 1712 TREE1010
IF(K)I1102+37 321901711 TREE1C2C
IF(KI1T11+1102+1102 TREE1030
TSAVELIS-1+¢JEI=-ISAVELIS-1eJS) TREE1IC40
5zJs-1 TREE1CS50
G0 TO 516 TREE1D6Q
CONTINUE TREE1070
TREE1C8C

DO 500 N=1l,IS51 TREEL109C
ISAVE{NeJS+1 IISAVE(NJS) TREE1100
ISAVE(IS-19JS+1)=-ISAVE(IS—1¢JS) TREE1110
TREERI2C

ID=A FAILED 5LOCKsIDR HOLDS FAILED BLOCKS AND BLOCKS MADE TREE1130

INACTIVE BY A FAILED 2LCCK. AN INACTIVE BLOCK IS A BLOCK FOR WHICHTREE1131

ITS INPUTS ARE ALL FAILEDe THUS IT IS OF NO USE AS A POSSIBLE

BLOCK IN A SUCCESS PATH
ID=~ISAVE(IS-1sJS+l)
JSzJs+1

J03=0

BEGIN DEAD ROUTINE WITH ID

CHECK ALL BLGCKS FOR WHICH IC IS AN INPUT BLOCK. WHENEVER ALL
INPUTS TO A BLOCK ARE IN IDR(THUS FAILED OR INACTIVE)s THEN THAT
BLOCK IS ALSO INACTIVE.SO IS PUT IN IDR.

IDRCJD+1)=ID

JD1=1+4D3

JD=JuD+1

J401=uD1-1
IFCIDR(JDII3TS 37823793
IDR1=ZIDR(JD}
K=IB(1e¢2+ICR1)

K IS NJ. OF CUTPUTS OF IDR(JD}
DO 350 Iz3»K

IDR2-IB(I+1+2+IDR1}
IB1=JE(1+1+I0R2)

IB1 IS NO. OF INPUTS FGR EACH OUTPUT BLOCK

IF(IB1-21352+353+353
DG 354 N=1+1IB51

JNZ=1

N2=N+1

GO0 3585 MzisM1

IF(IBIN2+1+I0R2)-IDR(MI)I 355¢35609355

JNZ2
CONTINUE
GO TO (35Ce354)euN

TREEL1132
TREE1133
TREE114C0
TREEL11S80
TREE1160
TREE1170
TREE1180
TREE1190
TREE1191
TREE1192
TREE1193
TREE120C
TREE1210
TREEL220
TREE1230
TREE1240
TREE125C
TREE1260
TREE127C
TREE1280
TREE129C
TREE1300
TREE1310
TREE1320
TREE1330
TREEL1340
TREE135Q
TREE1360
TREE137C
TRCEL138C
TREE139C
TREE1400
TREE141C
TREE142C
TREE143C
TREE1440
TREE1450
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152
183
154
155
156
157
1538
153
ie6l
161
162
163
164
165
166
167
168
169
170
171
172
173
174
173
178
1717
178
173
180
181
182
183
184
1es
18%
187
188
188
130
191
192
183
194
195
196
197
198
199
2GC0
201
202
203
2C4
205
206
207
208
209
210
211
212
213
214
218
216
211
218
219
220
221
222
223
224
225
226
227

sReNeREoNeNel

OO0

OO0

[s N ol ¢

354 CONTINUL TREE1460

TREE1461

FINISHING THE 354 LOGP MEANS THAT ALL INPUTS TO IDR2 ARE IN IDR. TREE1462
THUS IDRZ SHUULD ALSGC BE INACTIVE AND IN IDR TREE1463
TREE1464%

IS IT ALREADY IN IDR TREE1466

: ‘ TREEL467

352 DC 390 N-ieMl : TREE14TC
IF(IDR2-IGRIN)I)I33Ce35C+330 TREE1480

39C COGNTINUE TREE14SC
TREE1491

IF NOTs PUT iDR2 IN IDR ’ TREE1482
TREE1493

JoizJb1+1l TREE150C
JD2TJDe bl TREE1510
IDR(JDC2Z)ZIDR2 TREEL520
IF{IDR{JDZ2)-1ISUC)I350¢3819350 TREE1530

350 CONTINUE TREE1540
G0 TO 3380 TREE1550
TREE1S6C

381 ROUTE INDICATES TOTAL FAILURE TREE1570
TREE158C

381 K=C TREE1590
395 KIK+1 TREE1600
IK1=Li-K TREE1610
IF(ISAVEtIK1+JS) 138593959396 TREE162C

396 ISAVE(IK1+JS)I=—ISAVE(IK1sJS) TREE163C
ID=~ISAVE(IK1sJS) TREE164C
IK2=IK1+1 TREE1650
ISzIK2 TREE1660

DO 377 N=IK2#M1 TREE1670

377 ISAVEUNeJS)IZU TREE168C
IF(IK1-11398,800+398 TREE1690

398 DO 361 I=1sM1 TREEL17CC
361 IDR(I)=O TREEL710
Jo=0 TREE172C
IK3=IK1-1 TREEL173C
Jo3=1 TREE1740

DO 611 I=1+IK3 TREE1750
IF(ISAVE(I+JS))IB1296139611 TREE176C
TREEL770

ERROR 6129+ A SUCCESS PATH HAS A ZERC INSIDE IT. TREE178C
TREE179C

613 ISUC=61i3 TREE18CC
PRINT 900. ISUC TREE1810
PRINT 950 TREE182C

950 FORMAT(*OCHECK THE DIAGRAM ON THE FIRST PAGE OF THE PRINT OUT TO STREE£1830
1EE IF ALL BLOCCK NUMBERS ARE LISTED AND THAT THE INPUT/OUTPUT LISTSTREE184C
2%/% CORRECTLY DESCRIBE YOUR DIAGRAM. IF SO0¢ MAKE SURE YOUR DIAGRATREE1850

3M SATISFIES THE DEFINITION OF A RELIABILITY ELOCK DIAGRAM.') TREE1860
PRINT 32Gs JS TREE187C

920G FORMAT(®*GA SUCCESS PATH HAS A ZERO INSIDE IT. JS=°*I4) TREE1880
RETURN 1 TREE1890
TREE1SCC

512 JD3=UD3+l TREE1910
IDR(JD3IZ-ISAVELI+JS) TREE192C

611 CONTINUE TREE1930
JD32Ub3-1 TREE194C

60 TC 337 TREE1350

378 Jb=JdD~-1 TREE1960
DO 385 I=-isMi TREE1STO
I1=ti-1 TREE1980
ISATISAVE(ILl#JdS) TREE1990
IF{ISA)385¢385+610 ) TREE2000

610 DG 386 JzlisMl TREE2C10
IF(ISA-IDR{J))I35669385¢386 TREE2020

386 CONTINUE TREE2C3C
60 TO 1000 TREE2040

385 COGNTINUE TREE2G50
TREE2060

ERROR 385 THE 385 DO LCOP HAS BEEN COMPLETEC. TREE2GTC

) TREE2080

ISUC=385 TREE20SC

" PRINT 3GQ» ISUC TREE2100
PRINT 950 TREEZ11C
PRINT 930, J5 TREE2120
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30

228
223
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
25C
251
252
253
254
255
256
257
258
259
280
261
262
263
264
265
266
267
268
269
217G
271
272
273

g3cC

1cac

388

3817

a0 o

FCRMAT('OTHE 385 DO LOOF HAS BEEN COMPLETED. JS='I4) TREEZ33C

RETURN 1

JNZIB(1lelsISA)

00 3E7 J=iedN
N2=I8(J+1+s10+15A)

DO 368 I-1eM1
IF(N2-IDR(I))388+,337+388
CONTINUE

GG TC 83C

CONTINUE

ERROR 387+ THE 387 0O LCOGP HAS BEEN CCMPL

ISUC=387
FRINT 300», ISUC
PRINT 95¢C
PRINT 394Cs ISA

TREE2140
TREE215C
TREE2160
TREEZ17C0
TREE2180
TREE2190
TREE220C
TREE2Z10
TREE2220
TREE223C
TREZ2240
ETEC. TREE2250
TREE226C
TREE227C
TREE22380
TREEZ229C
TREE230C

940 FORMAT(*CISAe BLOCK NUMEER NCW BEING PUT INTC PATHs IS NOT AN ELEMTREEZ231C

630

OO0

s sNeNe]

8CC

OO0

2C0C
2001
633

iCeoc

1ENT OF IDR ARRAYe YET ALL ITS INPUTS ARE ELEMENTS. ISA=*'I4) TREE2320
RETURN 1 TREE2330
ITRY=N2 TREE2340

TREEZ235C
END DEAD ROUTINE. RETURN ITRY TREE2360

TREEZ3T7C
GG TO 700 TRE£2330

TREEZ239C
800 ROUTE MEANS EIND OF TREE TREE2400
ZERO OUT FIRST BLOCK NUMBER IN FAILURE PATH. TREE241C

TREE242C
ISAVE(1sJS)=C TREEZ243C
JS1izus-1 TREE2440

TREEZ245C
If IPRINT oNEe & — DO NOT PRINT TREES AGAIN WHEN MODYFYING PROB TREE246C
IF IPRINT = ¢ - PRINT GRIGINAL TREE ONLY. TREE2H8C
IF IPRINT = 3 — PRINT ALL TREES. TREE2490

TREE25CC
IF{IPRINT.LE.1) GO TO 150800 TREE2513
IF (ISUC.NE.JSUCI! GO TO 2000 TREE252C
GO TC¢ 2GC1 TREE2530
IF(IPRINT.LT.3) 60 TO 108000 TREE254C
PRINT 633+ ISUC TREE2550C
FCRMAT(*1PRCGEAEBTILITY TREE'IL) TREEZEGC
CALL TRPRNT(5:ISAVEsJS1eQ) TREE257C
RE TURN TREE2580
END TREEZ59C
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TREA*FTREE.SYSP

1 c SUBRGUTINE SYSP CALCULATES THE SYSTEM PROBABILITY - RETURNS TOT. SYSP 1C

2 c WRITTEN BY PAUL CHELSON AND REVISED BY RON ECKSTEIN 1/1/70 SYSP 20
3 c SYSP  3C

4 c SUBROUTINE SYSP INPUTS IN COMMON. SYSP 40
5 ¢ SYSP 50

6 c J51 = MAXIMUM NUMBER OF SUCCESS PATHS FROM TREE SUBRCUTINE. SYSP 60
7 c ISAVE(5G»200) = (ELOCK NUMBERS» SUCCESS PATH NUMBER) FROM TREE. SYSP 7C

8 c N1 = MAXIMUM NUMBER OF EQUIVALENT BLOCK SETS FROM MAIN PROGRAM. SYSP 83
3 c ITEMP = ARRAY GF EGUIVALENT ELGCKS FROM MAIN PROGRAM. SYSP sC
10 ¢ PROBL = PRGBABILITY OF THE BLCCKS FROM MAIN PROGRAM. SYSP 150
11 ¢ SYSP 1iC
12 ¢ SUBROUTINE SYSP VARIABLES. SYSP 120
13 c SYSP 13C
14 ¢ PROB = PROBL SYSP 140
15 ¢ K = ISAVE(JsI) = BLOCK NUMBER BEING WGRKED ONa SYSP 15C
15 c PTOT = PROBABILITY OF ONE SUCCESS PATH(PRODUCT OF PROBIK) IN PATHISYSP 160
17 c TOT = THE SUM OF ALL PTCT ( SYSTEM PRCBABILITY ). SYSP 17C
18 ¢ SYSP 180
19 SUBROUTINE SYSP SYSF 19C
20 c SYSP 200
21 COMMON/ZALLSUB/ML oM2 M3 oMt oME sME oM T oL 1oL3sLbeL50L5 SYSP 21C
22 COMMON/LGSUB/ IB(15¢2+50) »IIS(50) » IRBU50+30) s ITEMP( 4122000 N1y SYSP 220
23 1 ISAVE(5C200) sISUCsJSUCHJISL sJSAVEISC20C)9TJS1eTOTyPROGIES ) SYSP 23C
24 2 PROBL(BS5) +IPRINTeNSTDBY (1519 NSBYMX s NOPRNT SYSP 240
25 DGUBLE FRECISION PTOT+TGT +PRCBsPROBI SYSP 25C
28 c SYSP 260
27 ¢ INITIALIZE. SYSP 27C
28 c SYSP 280
29 DC 122 I=1et4 SYSP 29¢
30 PROB(I)=PROB1 (I) SYSP 300
31 122 CONTINUE SYSP 31C
32 T0T=0.00+0 SYSP 320
33 ¢ SYSP 330
34 ¢ ADD PROBABILITIES OF PATHS. SYSP 340
35 c SYSP 35C
36 00 710 I=1+JS1 SYSP 350
37 PI0OTZ1. SYSP 37C
38 DO 130 L=1sH7 SYSP 380
39 ITEMP(1,L)=C SYSP 390
4 136 CONTINUE SYSP 400
41 c SYSP 41C
42 c MULTIPLY PROBABILITIES OF BLOCK NUMBERS IN A PATH. SYSP 420
43 c SYSP 430
44 00 711 J=leM1 SYSP 443
45 KZISAVE(JsI} SYSP 45C
45 IF(K}108+710s10C8 SYSP 450
57 c SYSP 47C
48 c CHECK PATH TO SEE IF ELIMINATED BY EQUIVALENT BLOCKS IN IT. SYSP 480
49 c (IF THE SIGN GF ANY TWO EGUIVALENT BLOCKS IN A SET ALTERNATES) SYSP 4380
50 < SYSP 5GQ
51 1C8 IFIN111G5+106+1G7 SYSF 51C
52 107 DG 100 L=1sN1 SYSP 520
53 DO 100 MzZeLe SYSP 53C
54 IF(K-ITEMP(MsL1I10Cs151s 100 SYSP 540
55 106 CONTINUE SYSP 55G
56 60 TO 106 SYSP 560
57 101 IFCITEMP(1sL15202+103+1C6 SYSP 570
58 103 ITEMP(1sLI=K SYSP 580
59 60 TO 1C6 SYSP 53¢
60 104 IFUK1105+1099159 SYSP 600
61 109 PROB(K)I=1.0 SYSP 61C
62 GO TG 712 SYSP 620
63 105 KI-K SYSP 63C
54 PROBIK)I=1.0 SYSP 640
65 60 TO 110 SYSP 65C
66 102 IF(K)111+112,112 SYSP 680
67 112 PROB(KI=G.C SYSP 67C
68 60 TG 712 SYSP 680
69 111 K=-K SYSP 69C
70 PROB({K)=3.0 SYSP 700
71 €C TQ 11G SYSP 71G
72 106 IF{KI714¢712,712 SYSP 720
73 712 PTOT=PTGT+PROB(K) SYSP 73C
74 60 To 730 SYSP 740
75 714 K=-K SYSP T5C
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110
73C
711
710

PTOT=PTOTe{1.C-PROBI(X))
PROUBLK)IZPROBI(K]
CONTINUE

TOT=TOT+PTOT

RETURN

END

SYSP
SYSP
syYse
SYse
SYSP
SYSP
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760
17C
780
79¢C
800
810



TREA®FTREE.STBYPR

s NeNeoNe]

o

22 70

N
©
OO0

3G . 80

34 85
38 86

38 100

FUNCTION STBYPR CALCULATES THE STANDEY TREE PROBABILITY FOR TIME

T1 THRU TTOT.
WRITTEN BY RCN ECKSTEIN 1/1/7C

FUNCTION STBYPRUISAVE eJS1sRO+TLsRTsKTeJTsTTOT+NSTEPYTLD)

COMMCN/ALLSUE/M2sMZoM3s MU sME oMB oM T oL 1ol 3 el oL 50LE
DIMENSION ISAVE(M1s M2)eRO(ML) o TL(ML) »RT(L4»1C1) e TLD(NL)
COUBLE PRECISICN TCGTs+FPTOT+OPRECSTEP1+STEF2

INITIALIZE

STEPL=-TTOTs (KT-1)/NSTEP
STEP2=~TTOT*JT/NSTEP
TC1=0.

DO 180 I=1eJ31

PT0T=1.0

DO 90 J=1.M1

K=ISAVELJ,I)

IF(K)T70+90s8C

K=-K

IF(K.CTeM1) GO TO €6
DPRECZISTEPLI*TL(KII+(STEP2*#(TLDUKI-TL(KI))
PIOT=FTOT»(1.0-RO(K)*DEXP(DPREC))

60 TU 30

CHECK FOR STANDBY BLOCK({S51-65)/{(t1-L4).

IF(K.GTML) GO TO 85
DPRECZ(STEPI#TLI(K) I+ (STEP2+ (TLD(KI-TLIK}})
PTOT-PTOT*RO(KI*DEXP{DPREC)

G0 TO 9¢C

PTOT=PTOT*RT(K 4T

G0 TG 90

PTOT=PTOT*(1.C-RT(KeJT))

> CONTINUE

TOT=TOT+PTOT
STBYPR=TOT
RETURN

END
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SBPR
SEPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SEPR
SBFPR
SBPR
SBFR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
SBPR
S8PR
SBPR
SBPR
SBPR
SEPR
SBPR
SBPR
SBPR
SBPR
SBPR

isc
200
210
220
230
240
25C
260
27C
280
28C
300
310
320
330
340
358G
360
370
380
339G
400
410

33



TREA#FTREE.DUPTRE

1 [% SUBROUTINE DUPTRE DUPLICATES ISAVE INTO JSAVE AND SETS IJS1zJSl. ©OPTR 1C
c WRITTEN BY RGN ECKSTEIN 1/1/70 OPTR 20

3 C DPIR  3C
4 SUBROUTINE OUPTREU(JSAVEs IJS1e ISAVEs JS1) DPTR 4O
5 c DPTR 5C
6 COMMON/ALLSUB/MLIM2ZeM3 oMU MSs MBaMTeL 1oL 3eL 40l 5915 DPTR 60
7 CIMENSICON ISAVEC(MLeM2)9JSAVE (M1 eM2) DPTR 7C
8 c DPTR 80
9 c DUPLICATE ISAVE INTO JSAVE. SET IJSi = JSle. EPTR 9C
10 c OPTR 1CO0
11 DO 1C IzisM2 OPTR 110
12 DO 10 J=1leM1 DPTR 128
13 JSAVE(J»TIZICAVE(JII) DPTR 130
14 10 CONTINUE DPTR 143
15 IJs1=zJdsl DPTIR 15C
16 RETURN DPTR 160G
17 END DPTR 17C
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TREASFTREESTDBY2

1. c SUBROUTINE STOBY2 IS FOR 2 OR MORE STANDBY BLOCKS CONTROLLED BY A STBY 18
2 c SENSE BLOCK. IT GENERATES THE STANDBY TREEs CALLS SUBRCUTINE STEY 2C
3 C TRINTR WHICH PUTS THE STANDBY BLOCK(51-65) IN PLACE OF THE FIRST STBY 38
4 c PATH OF THE STANDBY TREE IMBEDDED IN THE PATH OF THE ORIGINAL TREESTEY 40
5 c THEN ELIMINATES ORIGINAL TREE PATHS THAT CONTAIN 2ND-JS1 STANDBY STBY 50
& c PATHS. THEN PUTS THE NEGATIVE STANDBY BLOCK(51-65)/(L1-L4) IN STEY &C
7 c AND ELIMINATES CCRRESPONDING PATHS. WRITE STANDBY TREE ON TAPE. STBY 70
8 c WRITTEN BY RGN ECKSTEIN 1/1/70C STBY 8¢
9 c STBY 90
10 SUBROUTINE STDBEY2({$eNS) STEY 100
11 c STBY 110
12 COMMON/ALLSUE/M2 s M2 v M3 e M4 e M5 sMEsM 7oL 1oL3eLboL5olE STBY 12C
13 COMMON/LGSUB/ IB(15¢2050) +TIS(50) +IRB(SG230) o ITEMP{41020)9 N1 STBY 130
14 1 ISAVE(SCs2C0C) sISUCeJSUCIJISL oJSAVE(SG920C)eIJS1eTCToFPROBIES) s STEY 14C
15 2 PROBL(55)+IPRINT+NSTDEY {15)e NSBYMX s NOPARNT STBY 150
le COMMON/SMSUB/NPUF(2C0 ) s NFUPMXsNEGUTUEG) s NEOTMXoNBEINI(SO) s NEINMX s STBY 16C
17 1 NBNUM{53) sNBNMAX STBY 170
18 DOUBLE PRECISION TGTe+FRUGPRCBL STEY 18C
19 C STBY 200
20 c INITIALIZE STBY 210
21 c STBY 220
22 DO 1C I=1s+M1 STBY 230
23 NBIN{I)=0C STBY 240
24 10 CONTINUE STEY 250G
25 NSS=0 STBY 2850
26 c STBY 27¢C
27 C GENERATE SENSE TREE STBY 280
28 C STBY 28C
23 ISUC=NS STEY 300
30 CALL TREE($1130} STBY 310
21 c STEY 320
32 c STBY 330
33 c GENERATE STANDBY TREE BY ZERCING CUT ALL BLOCK NUMBERS IN ISAVE STBY 340
34 c EXCEPT THOSE STANDBY BLOCK NUMBERS CONTROLLED BY THE SENSE BLOCK. STBY 350
35 c STEY 360
36 c STBY 370
37 IEND=IRB(KSsil+1 STBY 380
38 L=0 STBY 390
39 GO 6C IZ2¢IEND STEY 400
40 LoLel STBY 410
41 NBINILIZIRE(NS+I) STEY 42¢
2 66 CONTINUE STBY 433
43 NEINMXZL STBY &44g0
4y c STBY 453
45 c SUBRCUTINE PATHIN ZEROGS OUT ALL NUMBER BLOCKS IN ISAVE THAT ARE  STEY 46GC
45 c NOT EQUAL TO ANY OF THE NBIN ARRAY NUMBER BLOCKS. STBY 470
47 c STBY 48GC
48 CALL PATHIN(S11GLeISAVEs JS1) STBY 490
49 c STEY 50O
o c SUBROUTINE SFLEFT SHIFTS PATHS IN ISAVE TO THE LEFT UNTIL NONZERO STBY 510
51 C NEB AT LEFT-MOST. FILL IN ZEROS AFTER SHIFTING. IF 50 ZEROS PUTS STBY 520
52 c PATH NUMBER IN NPUP ARRAY AND CALLS PATHUP TO ELIMINATE. SYBY 530
53 c STBY 540
54 CALL SFLEFT{$110CsISAVEsJS1) STBY 550
55 c STEBY S6C
56 c SUBROUTINE DUPOUT STGRES PATH NUMBERS THAT ARE OUPLICATES IN NPUP STBY 57G
57 c AND CALLS PATHUP TO ELIMINATE GUPLICATE PATHS. STEY 58C
58 C STBY 590
53 CALL DUPGUT($21CC+ISAVE »uS1) STBY 6GC
5C c STBY 610
61 c SUBRCUTINE NEGOGUT STGRES FAILURE PATH NUMBERS ENDING WITH A STEY 620
62 c NESATIVE SIGN IN NPUP ARRAYs THEN CALLS PATHUP TO ELIMINATE. STBY 63C
63 c STBY &40
64 CALL NEGOUTI{$110C»ISAVEJS1) STBY 650
€5 c STBY 660
66 c NGW WE HAVE STANDBY TREE IN ISAVE. STBY 670
67 c STEY E8C
68 c SUBROUTINE TRINTR PUTS THE STANDBY BLOCK(51-55) IN PLACE OF THE STBY 6§90
69 C FIRST PATH OF THE STANDEY TREE IMBEDDED IN THE PATH GF THE STBY 700
70 c ORIGINAL TREE IN JSAVEes THEN ELIMINATES ORIGINAL TREE PATHS THAT STBY 710
71 C CONTAIN 2ND-JS1 STANDEY PATHS. THEN PUTS THE NESATIVE STANDBY STBY 72C
72 c BLOCK{51-55)/{L1-L4) IN AND ELIMINATES CCRRESPONDING PATHS. STBY 730
73 ¢ , STBY 740
74 CALL TRINTR(S1100+JSAVEs TJS19 ISAVE ¢ JS19NSTDBY £NSBYMXs NSS? STBY 750
75 c STEY 76C
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SCC

1100
1101

SAVE STANDBY TREE AND ITS STANGBY BLOCK(51-63)/(L1-LW). sT8Y

STEY
WRITEL{10) NSTOBY(INSBYMX)» JS1 sT8Y
DG 9CO0 I=1eM2Z STEY
WRITE(10) (ISAVE(J»I)eJd=1eM1) STBY
CONTINUE STey
RETURN sT8Y
PRINT 1101 STRY
FORMAT(' SUBRGUTINE CALLED FROM STOBY2.%) ST8Y
RETURN 1 STRY
END sT8Y
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770
78C
790
800
810
82¢
830
84C
850
860
870



